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FOREWORD 


Prruars the most depressing of all the aspects 
of our life within this vale of tears is the fact that 
nothing ever happens. Every generation has its 
hopes; and they never come off. Not only does 
Utopia remain unplucked; Nirvana is equally 
elusive. Only in books do civilizations ever fall. We 
may decline: that is a matter of interpretation. But 
only Messrs. Gibbon and Spengler have gone under. 
In the experience of peoples, things remain just 
about what they have always been. 

In part this is because the span of human life is 
too brief for any man or generation ever to realize 
completely what may be actually happening. More- 
over, there are always vestiges. Rome may have 
fallen. But the Holy Roman Empire disappeared— 
if it has actually disappeared—only the other day; 
while the still holier Roman Church seems to be 
endowed with immortal youth, a hardy perennial 
preserving to posterity at least the vestige of the 
authority of the Eternal City. We may talk of the 
decline of our ancient superstitions. That is the 
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proper thing to do in books. We may say that as a 
dominating force the folk-lore of Christianity is 
~already doomed. Where is there to-day any man 
of power and position who not merely talks but acts 
with his eye on the judgment seat of the Almighty, 
_ or trembles at the threat of excommunication? Half 
a century ago Samuel Butler wrote that his country- 
men would be as shocked to see any one practise as 
to hear any one doubt the tenets of their creed. It 
was not done. Nevertheless it continued to be said. 
As a manner of speech, as a part of the working 
idiom of the language, the folk-lore of the Hebrews 
is still a going concern and may continue so indefi- 
nitely. Power to make us tremble has passed, to be 
sure, into the hands of scientists. But the scientists, 
mindful of the jus gentium to the potency of which 
both the Roman and the British empires bear wit- 
ness, have encouraged the people to continue the 
practise of their quaint customs, providing of course 
they do not act upon them. That old question of 
the Pharisees—to whom is our tribute really due?— 
continues to be pertinent; and the answer—to 
both—contains the wisdom of the ages. The past 
we have always with us. 

Those, therefore, who expect the drama of indus- 
trial revolution to close with a holocaust and the 
doom of western civilization, are themselves doomed 
to bitter disappointment. Nothing as definitive as 
that is at all likely to occur. Such a thing may of 
course be invented. At some future time, some 
brilliant historian may achieve immortality by de- 
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scribing the decline and fall of HKuropean—or 
medieval—culture; but as likely as not he will assign 
as the extreme limit of the civilization in which we 
live the year of ‘‘our Lord’’ 1901, because at that 
time an elderly lady died whose name had become 
symbolic, or perhaps 1914 because in that year an 
obscure Serbian killed an equally obscure archduke. 

Of what use, then, is it to write books? The 
answer to this question is: none, except to the peo- 
ple who read books. People find it interesting to be 
told that science is the author of our greatest prog- 
ress and our redeemer from barbarism and super- 
stition. This is not true; but it is everywhere 
repeated. The same people, therefore, or some 
others, may find it interesting to be told that inven- 
tion and technology are the basis of our new 
departures and the cause of our disaffection from 
our ancient folk-lore, and that science—far from 
redeeming us from the vices of credulity—is the 
inviolable faith of our new dispensation. Many 
people are edified by assurances that science accepts 
God and even perhaps the Holy Trinity. Con- 
sequently it is not unreasonable to suppose that 
some may be amused by the reflection that in doing 
so science cuts rather a poor figure. A great many 
people derive vast comfort from the transparency 
that science is competent to save us from the uni- 
versal fate of decaying social systems and even to 
guide us by the power of reasoning into the haven 
of ultimate perfection. It may pain them to be 
told upon the testimony of the sciences that such 
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is not the case. But it should at least prove inter- 
esting, since heresy is always livelier than dogma, 
The heresies may also be untrue. They may have 
no more truth in them than their corresponding 
articles of faith. But they may also have no less; 
and that should be enough to give them temporary 
currency. | 


[14] 


PART ONE 


THe By-propucts oF INVENTION 


"i 


wate 
pina J 


PART ONE 
Tur By-propucts oF INVENTION 


SupErstition and conventionality—or as the 
pedants prefer to call them, folk-lore and folk- 
ways—are the Castor and Pollux of civilized society. 
This is rather strange, too, when we stop to con- 
sider it. Presumably the chief justification for the 
atrocities of civilization is the illumination of the 
highly civilized. They are our finest flower; and it 
is their peculiar distinction to be largely free from 
the conventions and superstitions of the multitude. 
Thus the truly civilized exhibit tolerance and 
breadth of mind, while the civilization on which such 
virtues flower is the accumulated refuse of ages of 
bigotry and provincialism. What, then, is civiliza- 
tion? To this question, the anthropologists un- 
waveringly answer: it is the process of accumulation 
of superstition and conventionality. We may take 
pride in its autumn flowers but the solid earth is 
established order and established belief. For the 
people as a whole, civilization means to believe in 
God, to honor the flag, and to respect the sanctities 
of private property. 

To flowering humanitarians this view appears 
benighted, and our modern civilization is richly 
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endowed with broad-minded men of such fine sen- 
sibilities. This suggests that we are viewing the 
autumn of an era. Sophistication and enlightened 
unbelief were general in Athens, in Rome, in pre- 
revolutionary France; and those civilizations la- 
mentably fell. The more humane among us, who 
ardently desire to raise the entire population to the 
level of cultivated gentlemen, would do well to 
consider these analogies. They would do well to 
consider who is most truly civilized, they—or the 
people who stay put. 

Doubtless no one superstition is forever para- 
mount in all the affairs of man. So far as we 
know, human civilization did not commence with a 
belief in God and Private Property; and we have 
no reason to suppose that it would come to an 
irretrievable end if such ideas should utterly dis- 
appear. No doubt this is a comfort to those who 
like to be remembered after they have gone. But 
evolution, and the universal flux of custom and be- 
lief, are a very different matter indeed from the 
supposition that civilization could ever be conducted, 
either now or in any future era of sublime enlighten- 
ment, wholly upon the basis of ‘‘reason’’ and with 
no admixture of tradition. We can not even talk 
about such a supposition and make sense. What- 
ever reason is, we can be sure of this: it is not a 
substitute for habits in individual life or for order 
in society. 

Our own modern pretensions make this fact 
peculiarly significant. We ourselves are doubtless 
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passing through a period of enlightenment, as such 
things are called. Beliefs are increasingly in dis- 
favor among us, and superstition is an epithet of 
opprobrium. We are aware of what is happening. 
We are aware also of the interpretation that has so 
often been put upon this phenomenon. But we are 
not particularly disturbed. Our case, we feel, is 
different; and the reason for that difference is— 
science. As we like to say, science makes all the 
difference! 

But we hardly realize, when we talk after this 
fashion, that we are only exhibiting how little we 
actually know about this great emancipator of our 
dreams. If we would only reflect upon it, our very 
faith would show us that science is the object of our 
devout belief. It is the great constant, superstition, 
in another guise. If we would do more—if we 
would inquire into its antecedents—we should soon 
discover further that the prime mover in our recent 
developments is not that galaxy of noble truths 
which we call science, but the thoroughly mundane 
and immensely potent driving force of mechanical 
technology. Science is the handsome Doctor Jekyll; 
machinery is Mr. Hyde—powerful and rather 
sinister. Science is the Pentateuch of technologzy— 
what we have been given to believe by our new 
machine-made folkways. We may even notice, with 
something of a start, that the new Story of Creation 
has not come in answer to the crying of our hearts; 
it is not an outgrowth of our age-long experience. 
It is a product of the machine-shop, and it pro- 
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nounces its blessings there and nowhere else. Our 
ancient culture showed us how to live after a certain 
fashion. The new technology, and our new super- 
stition, teach us only how to work. Machinery is our 
Babylonian exile. 


[20] 


CHAPTER I 
SCIENCE: THE NEW FOLK-LORE 


Scrence—so we have been constrained to think— 
is true. All its major propositions have been 
definitely established to our complete satisfaction. 
This is what makes it so hard to think about. Only 
with the greatest reluctance do we ever seriously 
reflect upon what we have already decided to believe, 
or inquire in retrospect how we came to believe in 
it and just what there is about it that has so com- 
pletely captured our assent. Because science is 
true, we omit to inquire what the limitations of its 
truth may be. Because the truths of science have 
been established, we lose interest in how they were 
established. Indeed, we do not wholly admire the 
type of mind which insists always upon poring over 
limitations and short-comings instead of accepting 
all blessings with a thankful heart and a happily 
sated imagination. To doubt any accepted belief is 
of course impiety, a thing which we all righteously 
abhor. It even verges upon impiety to make such 
inquiries as might lead to doubt. This is pretty 
generally our feeling about science, and a very sig- 
nificant frame of mind it is. It suggests, by direct 
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and forcible comparison, that science has attained 
the state of an established creed. 

To be sure, science does not represent itself as 
folk-lore. But then neither did the folk-lore of our 
superstitious past. Folk-lore never does. We must 
not imagine Moses coming down from Mount Sinai 
and urging Joshua and Aaron to bear in mind that 
his various narratives are folk-lore. It was enough 
that they were marvelous. Joshua and Aaron 
understood them so, and no doubt interpreted them 
as accurately as we interpret our neighbor’s stories 
of the voices he has heard over his radio coming 
out of a thick cloud of static. It is a mistake to 
think that Joshua and Aaron thought them any 
stranger than that. But it would also be a mistake 
to suppose that the Israelites were as surprised by 
Moses’ story as we should be, or as surprised as 
they would have been to hear him say that he had 
been borne through the clouds at one hundred 
twenty miles to the hour and accompanied by the 
sound of an awful roaring. Sufficient unto the day 
is the folk-lore thereof. In Moses’ time direct com- 
munion with the Lord was uncommon, but by no 
means unknown. His miracles were of the same 
order as those performed by all the contemporary 
prophets. So are ours. 

The proper parallel to the miracles of ancient 
~ prophets is, however, not the commonplace adven- 
tures of ordinary citizens but the accomplishments 
of our own prophets, the men who have had direct 
communication not with the Jahve of the Israelites 
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but with atoms and electrons, with stars so far off 
that their distance is measured in the number of 
years it takes their glimmer to arrive, with dried-up 
oceans and glaciers before the dawn of history, with 
the gorgons and chimeras that inhabited the earth 
before those glaciers came, with animalcule so small 
that they pass through the finest filter and so 
powerful that they will strike down a man in a few 
hours. These men tell tales of the creation of all 
living things from primordial ooze, of the origin of 
the earth from spouts of incandescent gas from the 
sun, of rays that penetrate the solidest seeming 
stuff, of the electron-stuff of which all things are 
composed. They sing of matter which is not matter 
but energy, of warped and curving space, of fixed 
points which change places from moment to moment, 
and of different moments which are simultaneous 
in different locations. These are the real marvels 
of the age of science. We must not dismiss them 
lightly because we believe that they are true. After 
all, the Israelites believed Moses. That is how they 
can help us to understand the character of folk-lore. 

Moreover, these modern tales of the creation and 
composition and regulation of the universe provide 
another clue to folk-lore: they imply vast mysterious 
forces in the background, sublime powers at which 
they can only hint. They are the powers which rule 
our lives. Ordinary men can not come nigh them. 
They can be approached only by the prophets, and 
even by them only at appointed spots and through 
the invocations appropriate to whatever powers 
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they be. Such, always, is the meaning of the 
legends. 

We must not be misled by our belief that the folk- 
lore of our time has all been ‘‘proved,’’ and so is not 
lore at all but fact. This, also, is the nature of 
folk-lore. The legends of creation can always be 
proved, each in its own appropriate way. Livery, 
time a woman feels the pains of child-birth, she 
proves the truth of the Hebrew legend of creation. 
After the Fall, Jehovah said: ‘‘In sorrow thou 
shalt bring forth children.’’ And so it is. The 
obvious objection to this demonstration of the 
legend is that although, if we assume the legend to 
be true, we find the current facts bearing it out, we 
must also grant that if we assume the legend to be 
false, these facts may be explained by some other 
legend even better—for example, by the legend of 
evolution, according to which we suppose that the 
difficulties of parturition are due to the effect of 
our erect posture. But what we overlook when we 
urge objections like this against other people’s 
legends, is that the same objections can be urged 
against ours. The theory of evolution is a case in 
point. No doubt we possess an enormous number 
of facts concerning the resemblances between the 
structure of our bodies and that of anthropoid apes, 
and back of them the mammals generally, and back 
of them vertebrates generally, and so on. The 
theory of evolution ‘‘fits’’ these facts beautifully, so 
we say; and it is true. But the legend of the Fall 
fits the pains of child-birth beautifully. In neither 
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case does the legend do any more than fit. The facts 
are what they are; and rather more so: there are 
always more facts which do not fit the theories, and 
about which we do not hear so much—until a new 
theory has been invented into which those erring 
facts do fit. No fact ever obliges any one to invent 
a theory, or to believe one theory and not another. 
People believe theories and legends and all sorts of 
folk-lore for other reasons. 

The leading reason is that they are accustomed 
to it, so that it sounds perfectly natural, and there- 
fore plausible. A folk-lore does not spring into 
existence over night, nor even during forty days 
and forty nights. At the end of such a period, 
legend has it, Moses emerged from Mount Sinai 
with an extraordinary code of public law and divine 
etiquette. But even if we accept this legend at face 
value, we must still allow that the Commandments 
and all their corollaries, running through the Book 
of Exodus and most of the Book of Leviticus, form 
only a portion of the folk-lore of the people. Moses 
did not invent Jehovah with all his functions as 
tutelary deity of the Israelites. All this was pre- 
pared for him. Consequently he could claim little 
originality for the circumstances surrounding the 
revelation of the tables of the laws: granted Gen- 
esis and earlier portions of Hixodus, the episodes 
upon Mount Sinai were not only prepared for; they 
were inevitable. While if we take a later point of 
view, and regard the Sinaic legends with a critical 
eye, it becomes extremely probable that so extensive 
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a code as the Mosaic one must have developed grad- 
ually, becoming established bit by bit after the 
manner of the folkways, and only becoming the 
subject of a legend after the event. The Mosaic 
folk-lore thus appears as a codification of a much 
more extensive body of folk-lore of which it was a 
free translation. 

All this, too, is perfectly illustrated and illumi- 
nated by science. Our scientific lore is decidedly 
extensive—vastly more extensive than the legendary 
history of the Israelites. But it has been a very 
gradual growth. No major hypothesis has ever 
emerged fully formed from the brain of a single 
inspired prophet. The prophets have always built 
upon the familiar and the accepted in large part. 
Such a miracle as Hinstein’s relativity is sometimes 
spoken of as ‘‘revolutionary.’’ But any one who 
cares to look into that admirable edition of Poin- 
caré’s Foundations of Science to which Josiah Royce 
wrote an introduction, will see that the philosophical 
and mathematical basis of relativity had been 
gathering for several decades, while the famous 
Michelson-Morley experiment upon the velocity of 
light (the experimental ‘‘fact’’? on which relativity 
was based) can be regarded for the purposes of this 
legend as the voice of Jehovah speaking out of a 
thick black cloud, calling Einstein up upon the moun- 
tain. Hvolution, another ‘‘revolutionary’’ concep- 
tion, which completely ‘‘reorganized’’ biology, was 
also a gradual accretion of ideas which had already 
become traditional before the revelations of Charles 

[26] 


SCIENCE: THE NEW FOLK-LORE 


Darwin. Darwin’s relation to evolution is quite 
similar to Moses’ relation to ancient Hebrew lore: 
it is associated by tradition with his name. 

The authority of these names is very great. We 
must allow that Darwin is a name to conjure with; 
and this helps us to understand the attitude of the 
Israelites and the later inheritors of their folk-lore 
toward Moses. But it is an equivocal authority. 
If we say that evolution is not legendary but true, 
and cite the authority of Darwin for the justification 
of our belief, we fall at once into a predicament, 
should any one require us to explain the authority of 
Darwin. Darwin’s greatness is established by the 
same folk-lore that establishes evolution. We can 
hardly say that evolution is true because Darwin 
discovered it, and then say that Darwin is reliable 
because he discovered evolution. We do say exactly 
that, however; and this further illuminates the char- 
acter of folk-lore. That is precisely what we find in 
the case of Moses. According to his own story, the 
Commandments are to be accepted on his authority; 
while his authority is vouched for by the fact that 
to him alone were the Commandments thus revealed. 

A great deal has been said, first and last, upon 
the subject of authority. The defenders of the 
faith of science have been at considerable pains to 
expose the weakness of authority as the basis of a 
folk-lore. In all this they have been quite right. 
Their only mistake has been their naive belief that 
all other folk-lores except their own rest only upon 
authority ; whereas the truth of the matter is that no 
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folk-lore does so. But it is one of the rules of the 
game that the other fellow’s legends are supported 
by no other prop than the credit of their legendary 
heroes. Elijah considered that he had only to dis- 
credit Baal to discredit all his followers, and Elijah 
used for the purpose a test of his own devising. 
Scientists do the same. Holding that the folk-lore 
of a church is established only upon the authority of 
the legendary authors, they have in many cases dis- 
credited those authors quite completely—according 
to tests that are accepted among scientists. This is 
like discrediting physics by denying that Newton was 
the discoverer of gravitation. 

In a delightful little essay on certainty in science 
and theology, first published some years ago in the 
Hibbert Journal, Professor Charles Cobb, a math- 
ematician, made an interesting point. Like science, 
he said, folk-lore is founded upon axioms. The truth 
and authority of each depend entirely upon the 
axioms. If its axioms are true, the rest of the body 
of theory or legend which is derived from them is 
true also. This does not seem at first to be much of 
a point. The devout believers in any folk-lore are 
quite likely to accept it, but with a reservation. 
‘‘Ah,’’ they will say, ‘‘but those axioms! There is 
just the difference between our knowledge and the 
false theories of unbelievers.’’ But so far as science 
is concerned, there is nothing to be said for the 
axioms except that they are what we are accustomed 
to believe. This is the authority upon which we 
receive the initial axioms of geometry. ‘‘Let us 
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suppose what is only reasonable, as follows: that a 
straight line is a line such that if any part of it be 
cut off and laid along any other part, so that the 
ends of the first part lie upon the second part, the 
two parts will coincide throughout and be one and 
the same straight line.’? This seems reasonable 
because we are accustomed to sighting. Our most 
familiar imagery on the subject is the straight edge 
of a board along which we sight. If, when we sight 
from one end to the other, all the intervening edge 
lies directly in the line of vision, we consider the edge 
straight. The axiom only defines this process, some- 
what laboriously. The upshot of it is that a straight 
line is the path of light. But if we define a straight 
line directly as the path of light, and if Einstein is 
right about the path of light in a gravitational field, 
then surprising things follow—not at all such as we 
should expect from a perusal of the elementary prop- 
ositions of plane geometry. And there is no reason 
whatever for preferring one definition to another, 
except that it is what we are accustomed to. 

The nether part of the argument requires no ex- 
planation. Few folk-lores expose their axioms to 
view as nakedly as mathematical assumptions. But 
it is comparatively easy to see that other folk-lores 
are nevertheless based on assumption in very much 
the same way. And if Judaism did not list its 
axioms, neither does biology. 

If anything is lacking to complete the picture, it is 
the awe in which we hold the truths of science and 
the prophets to whom we attribute these revelations. 
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We say, of course, that we stand in awe before the 
awful truth, and that we venerate the saints of 
science because of what they have done for human- 
ity in giving it the truth. If we ever notice the 
passion for canonization by which so many scientists 
are fired, we set it down to a laudable zeal for the 
welfare of mankind. This, again, is precisely the 
state of mind of every loyal believer. However 
primitive his folk-lore, no one ever stands in awe of 
what he does not credit, or reverence men whom he 
considers humbugs. Our attitude toward science is 
the last perfection of unreason, the final genuflection 
of the faithful, as our explanation of it makes amply 
evident. We honor because we believe; we believe 
because we honor. The lore giveth and the lore 
taketh away; blessed be the name of the lore. Folk- 
lore becomes holy by the same process by which the 
mores become holy: because the folk-lore makes it 
so. Folk-lore is a body of truth verified by repeti- 
tion and sanctified by faith. This proposition 
includes science. 
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THE LUST FOR TRUTH 


Men who carry on a civilization are under the 
necessity of meeting every sort of exigency that can 
arise in a universe like this and in the lives of men 
like us. The theory of numbers, the quantum 
theory, the relativity of time and space, the plan- 
etesimal hypothesis are remarkably interesting 
and consistent. But as a complete intellectual 
equipment for a man who has got to make a living 
and marry a wife and bring up a family and vote 
and hold office and assign his fortune to his heirs 
in perpetual trust guarding against the follies of 
his descendants unto the fourth generation, even the 
differential calculus, potent as it is in number work, 
is unfortunately insufficient! In the complete fur- 
nishing of the mind of every man, common and 
stupid or sublimely sophisticated, non-scientific mat- 
ter of fact and fancy out-bulks the cameo of science 
by so much that the two are incommensurable. 

This does not mean that the importance of 
science is overrated. That would be impossible. 
But it does mean that science is important not as 
an intellectual content upon which a civilization can 
be built, but for other and quite different reasons. 
[31] 
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The ideas upon which civilization turns are homely 
ideas, affecting all the ordinary things that men do. 
They are suppositions about life, and man, and the 
physical world not as it looks through a microscope 
or a telescope but at its point of impact upon the 
ordinary affairs of men. These suppositions rule 
life, and to them science is as irrelevant as the lost 
literature of the Minoans. For that matter, science 
is couched in a language as difficult to acquire and 
as remote from possible employment by ordinary 
men as a dead language. Science can not be the 
intellectual background of the common man because 
science is not intelligible to the common man, and 
never will be—barring the realization of that 
Shavian dream of a new race of men who will have 
the remarkable faculty of passing on the higher 
mathematics to their progeny like a family resem- 
blance. But whatever the difficulty, ordinary men 
are not going to make any special effort to master 
the calculus until and unless it proves as necessary 
and as important for all the common affairs of life 
as a knowledge of the written language has now 
become. That time is not yet. Very few highly edu- 
cated men now understand it, for the same reason 
that very few highly educated men now understand 
Siamese—because it does not affect them directly 
even in their thinking. 

Our habit is always to think of scientific re- 
searches as contributions to ‘‘knowledge,’’? to which 
industrial application is quite incidental. But to 
what knowledge? Not to common knowledge, cer- 
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tainly. Science is never common knowledge, be- 
cause it never becomes either the common possession 
or the common reliance of men in dealing with their 
common affairs. Science is a contribution to 
knowledge only if we mean by knowledge, science. 
Piling up more and more science does not make the 
human race wiser and wiser in all its ordinary 
affairs. It simply piles up more and more science, 
each bit added to the pile being as remote as the 
preceding bit. If the impact of that research upon 
common men is transmitted only by machinery, it 
makes no difference that the more machinery 
we have the more machinery we get. That is 
true of course. Scientific researches have an 
immediate effect upon ordinary life; but only 
through the rapid adaptation to common use of the 
inventions so engendered. They have in addition 
the secondary effect of building up more science and 
thus making further mechanical adaptations pos- 
sible. This has the tertiary effect of building up 
still more science and making still more mechanics 
possible. Portentous vista! 

The mystery is what motive rules the univer- 
sities that they should provide laboratories for the 
tool-making industry. Commerce is more trans- 
parent. The object of commerce is to find and 
exploit the sure thing. Individual gold-diggers take 
chances; but the value of gold and the lucrative 
character of gold-digging as a business is the cer- 
tainty about which individual fortunes describe 
their orbits. Commerce has only been waiting for 
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science to prove its character. In earlier days, the 
researches of pure scientists must have seemed very 
dubious indeed, even to the shrewdest Shylock. But 
that was only the formative or probationary period 
of science. Furthermore, though commerce existed 
in that day and pecuniary motives throve, man- 
ufacturing did not. The manufacturing establish- 
ment came into existence at the same time with 
science. The ‘‘applications’’ of science and the ex- 
ploitation of the applications of science coincided. 
At first, both were sporadic and individual and 
accidental. Research waited upon the whims of 
individual enthusiasts. Invention and manufacture 
waited upon the ingenuity of hardy innovators. 
The organization of research councils and chemical 
and electrical industries is a late development; but 
its arrival has been marked by the convergence of 
manufacture and research. This convergence is 
quite inevitable. One great electrical concern which 
is said to control the market for electrical appli- 
- ances of all kinds has for some time published a 
series of ‘‘good will’? advertisements in which it 
describes itself as a firm that will profit by any con- 
ceivable achievement in the field of electricity. If 
this firm does control the industry, this boast is ob- 
viously just. It will exploit whatever is turned up 
in the researches of the scientists. Its well-known 
hospitality to research is perfectly logical and 
inevitable. Its laboratories are directed by a man 
of great scientific eminence, and he is said to enjoy 
as free a hand for even the most esoteric researches 
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in ‘‘pure’’ science as ever Curie had in that aban- 
doned shed where he first isolated radium. Mean- 
while the Chemical Foundation—an organization 
through which the great powers of the American 
chemical industry express themselves—is rapidly 
buying up the chemical laboratories of all the unt- 
versities by putting both professors and students 
upon the pay-roll of the industry. When all is said 
and done, the business men have not been slow 
about taking over the goose that lays the golden 
eggs once it reached maturity and began to lay in 
paying quantities. 

Thus the motives which lead business men to 
endow research are clear enough. It is the univer- 
sities that remain obscure. Why should universities 
maintain scientific laboratories at all? To be sure, 
the individual scientists continue to disclaim pecu- 
niary gain. They are interested, so they say, not 
in mere vulgar inventions and their applications, 
but in scientific ‘‘truth.’?’ But what does scientific 
truth amount to, that universities should take an 
interest init? The business men are of the opinion 
that it chiefly amounts to more inventions, and they 
are ready to back their hunch with real money. In 
this the scientists agree with them. Each scientist 
of course maintains the ‘‘purity’’ of his own re- 
search and repudiates violently any proposal to 
subject his pet research to the test of immediate 
applicability and ‘‘usefulness.’’ It is not the object 
of his research to be useful but to be sound. Never- 
theless, no one is more insistent upon the ultimate 
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usefulness of all research than the scientist. One 
set of data or one bit of theory may stand forever 
uncontaminated by the herd. But beyond those 
fragments—made possible by them—grand discov- 
eries emerge by which ‘‘all humanity is enriched.’’ 
Science is the fairy god-mother of civilization. This 
is the fashion in which scientists talk. What they 
mean is that they are individually chaste, but science 
is common to all. 

One might infer from this that universities 
should endow scientists because they are pure; but 
that science, since it is always so profitable, might 
well be taken over by firms which specialize in 
profits. This is a paradox. But perhaps it means 
only that scientists distrust Moloch as a taskmaster. 
They admit freely that their researches will ulti- 
mately be profitable; but they hesitate to have them 
conducted intentionally for profit lest the test be 
applied short-sightedly. Yet if science is so profit- 
able in the long run, if they think so and the 
business men think so, and each needs the other in 
his business, why should the scientists so distrust 
their ability to enlighten the manufacturer in a mat- 
ter so near to his heart and dear to his purse? 

At this point, the motives that govern individual 
scientists can be reduced to venality. When aca- 
demic honors are on the wind, scientists are as keen 
upon the scent as any theologian. But why should 
academic honors continue to be available to scien- 
tists? Because, apparently, the universities persist 
in treating science not as invention but as folk-lore. 
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Hach new hypothesis excites the equal though oppo- 
site enthusiasms of financiers and faculties. The 
financiers see the assurance of future gain. The 
faculties see knowledge: a new acquisition to the 
precious store of demonstrated truth. 

This lust of universities for scientific truth 
would seem a strange thing if it were not so 
familiar. Why should universities care to know the 
truth about electrons, and pterodactyls, Betelgeuse, 
and the path of light in a gravitational field? We 
have heard of the thirst for knowledge. Univer- 
sities cultivate it. But other thirsts are frequently 
overdone and lead to drunkenness. The mere 
existence of a thirst is not ordinarily regarded as 
sufficient reason for gratifying it. Indeed, quite the 
contrary is the case. Morality has often been de- 
scribed as the suppression of thirsts in the interest 
of reason. Not even a thirst for knowledge is moral 
unless there is some good reason for possessing the 
knowledge that is thirsted after. A passion for 
knowledge without discrimination is as mad as a 
passion for the moon. Such a mania should appro- 
priately end in suicide in a fit of despondency over 
our utter hopeless inability ever to take obser- 
vations of the far side of the loony satellite. 

Once upon a time cosmological interest was 
quite sensible. At the time of Copernicus, for in- 
stance, the cosmos was generally supposed to be 
arranged according to a divine pattern in which the 
fate of mankind could be read. Then astronomy 
was a humanistic science. Chemistry was likewise 
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a humanistic science when it held out some reason- 
able promise of the elixir of life, the philosopher’s 
stone, and other solutions to the riddle of existence. 
Men of liberal education, whose interests were 
broadly humanistic, were then impelled to take up 
the study of these subjects in order to inform them- 
selves concerning matters that lie nearest to the 
human heart. In other words, when chemistry was 
alchemy and astronomy was astrology they were 
not technical departments and gave rise to few 
technical innovations; but they were humanistic. 
They had something to teach that was worth any 
man’s while to know. It may not have been sound, 
judged by the mechanical standards of the present 
day; but it was relevant. 

All this has long since passed away. If science 
had stopped short with Copernicus, a readjustment 
would no doubt have soon been made. The solar 
system would have been assimilated to the prevail- 
ing folk-lore so that meanings would have been read 
in the positions of the planets, just as farmers still 
read meanings in the phases of the moon. Under 
such conditions, it would have been necessary for 
every man to understand Copernican astronomy. 
But science did not stop. On the contrary, it has 
moved faster and faster ever since that time, with 
the consequence that it has lost all human signifi- 
cance and has become a completely barren tech- 
nology. We have only to compare science with the 
folk-lore which surrounds the rising and setting of 
the sun, and the passage of the seasons—simple 
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natural occurrences which science can never wholly 
steal away from the eyes and hearts of ordinary 
men—to see why sunsets will always be important 
in human life and why electrons can never be. No 
poetry can be written about ‘‘the smallest known 
component of matter’’! Morality is never likely to 
take cognizance of the magnitude of Betelgeuse! 
Indeed, what could be more tell-tale than the 
attitude of poets, and artists, novelists, theologians, 
moralists, politicians, musicians, and men of genius 
generally toward this tremendous body of knowl- 
edge with which the universities are crammed? 
What poet or musician or statesman knows or cares 
the tiniest iota for any single fact of modern 
science? They may approve of it. They may be 
glad of it as a salubrious feature of the common 
wealth. They may take pains to employ competent 
doctors and automobile mechanics. But do they 
care to know these awful facts in the presence of 
which universities are said to tremble? Not in the 
least. An eminent and brilliant physiologist has 
recently complained that no English poet since 
Keats had even a decent working knowledge of 
science. This implies that Keats had, which is not 
true. Keats was a medico’s apprentice, and had the 
knowledge of science appropriate to that station in 
life. No great English poet has ever had a working 
knowledge of science. The physiologist, Mr. J. B.S. 
Haldane, bemoans this fact, and threatens.us with a 
falling off of poetry until it is rectified. In that 
case we have seen the end of poetry. What could a 
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poet get from physiology? An ode to the pituitary 
gland! 

And yet—why not? Rembrandt painted a pic- 
ture of an anatomy lesson, and more recently D. H. 
Lawrence and Sherwood Anderson have taken all 
the characters for their novels from the case his- 
tories of psychiatric clinics. A great physicist has 
assured us that the colors to be seen in the spectro- 
scope are very beautiful. A mathematician once 
said that Napier’s analogies (a set of proposi- 
tions in trigonometry) are a consummate work, of 
art. Lecturers in astronomy always explain to the 
ladies of their audiences that the earth could be 
dropped into a sun-spot without making a puff of 
smoke visible at this distance, and the ladies are 
always interested. Sun-spots and microbes and 
electrons have definitely arrived. They are just as 
cultural to-day as the hypothetical amours of Keats 
and Robert Louis Stevenson. These are esthetic 
satisfactions! 

But this is not science; it is folk-lore. Science 
has become the most extensive and intricate body of 
‘‘knowledge’’? ever got together by the mind of 
man—extraordinary, imposing, respect-compelling. 
This body of lore can be treated in two ways. It can 
be made use of as an instrument and a method for 
producing certain effects. Such use requires metic- 
ulous familiarity with its details and the most 
delicate precision in its manipulation, and is utterly 
inaccessible to all but those few who make it their 
profession. It has, moreover, no interest for any 
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but professional scientists. But the lore of science, 
nevertheless, has another interest. It is interesting 
because it is inaccessible, because it is obscure, be- 
cause it is mysterious, because it is esoteric and 
unintelligible. Nothing mysterious and _ esoteric 
ever fails to attract some attention. 

Science has attracted great attention because 
it is also, in ways we do not clearly understand, ex- 
travagantly potent. Not only are its doctrines 
couched in the most delightfully exotic lan- 
guage—who could fail to thrill to ‘‘enzymes’’ and 
‘‘trypanosomes’’?—but these things actually mean 
something! We are compelled to respect those 
meanings, and that genuine respect is the foundation 
of our interest. We must never forget that what 
places such a thing as relativity on the market as a 
merchantable mystery is the fact that by its con- 
juries men have really predicted and verified the 
dislocation of certain extremely distant stars. No 
one cares about these stars in any other connection. 
They have no portents for the guidance of human 
life. But we overlook this. The fact remains that 
their location was a prodigious feat. It was accom- 
plished by science. Therefore, we feel, it behooves 
us to know something about this science, just as it 
behooves us to know something about Shakespeare 
and the Imagists. Though our sins be as scarlet, we 
shall speak with easy familiarity of filterable viruses 
and the quantum theory. Such is culture; and such 
is the contribution of science to common knowledge. 
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Wuewn Moses emerged from the cloudy obscurity 
of Mount Sinai and stood before the people with 
the stone tablets in his hand, he announced that his 
laws were based on direct observation. It is not 
recorded that any one doubted him. He had gone 
up to the awful places of the Most High. That also 
was a fact of general observation. That he had seen 
there whatever was to be seen was the only reason- 
able inference. 

The credit of science as a body of folk-lore rests 
upon the same foundations. Scientists emerge 
from the awful obscurity of their laboratories and 
announce that these, their decalogues of physics 
and biology, are based upon direct observation. We 
do not doubt them, because they have been in the 
laboratories and we have not. Whatever is to be 
seen there, they have seen: electrons, microbes, and 
spiral nebule. Their leutenants, who have been 
with them in the place of mystery, as Joshua went 
with Moses and ‘‘abode in the mountain”’ and ‘‘ went 
not out of the tabernacle,’’ bear them out in every 
particular, precisely as Joshua bore out Moses. 
Closely pressed, the scientist will admit that he has 
not seen the electron face to face: he has devised 
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a delicate instrument in which fine drops of oil in a 
vacuum are mounted by electrons and exhibit their 
presence and potency. Those most distant stars, 
also—they have been observed upon photographie 
plates, many, many times enlarged. But not even 
Moses claimed to have looked upon the full face of 
the Almighty; the Lord lifted His hand, and Moses 
saw His back parts going by. Scientists look upon 
the back parts of electrons. 

In making their case for science, the modern 
prophets appeal directly to our credulity precisely 
as Moses did. They may not be conscious of the 
fact. But then, it is not recorded that Moses was. 
We have no record of Moses saying to Joshua, 
‘“‘Come, let us make a legend for the people, that 
they may believe to their greater good.’’ Moses 
declared: ‘‘Thus saith the Lord,’’? and no doubt 
meant what he said. Scientists declare: ‘‘Such are 
the facts,’’ and certainly mean what they say. But 
the expression ‘‘fact’’? is an appeal to traditional 
belief, exactly like the expression ‘‘Lord.’’ A 
‘fact’? is a conception which people agree upon; 
that is, a tradition; that is, folk-lore. ‘‘It is a fact 
that it is five o’clock. Your watch agrees with mine. 
We both regulate our chronometers by Naval Ob- 
servatory time. By so doing we allow ourselves to 
be guided by international agreement—and how can 
we do otherwise?’’ We sometimes say that we are 
guided by the stars; but what really rules us is our 
beliefs, or international agreements, about the 
meaning of the stars. 

[43] 


SCIENCE: THE FALSE MESSIAH 


When scientists appeal to ‘‘facts,’’ they mean 
to rest their case on our belief in microscopes. That 
is why they utter the appealing words with such a 
show of emotion. With shining eyes and heaving 
breasts they pronounce their solemn invocation: 
‘‘Hacts; based on direct observation; quantitatively 
recorded;. with mathematical accuracy.’’ This 
means: established tradition; based on general 
agreement; in the use of machinery; calibrated 
according to the series of cardinal numbers. The 
number system is of course conventional. The 
readings on the dials of instruments of ‘‘observa- 
tion’’ are also conventional. The employment of 
those instruments is similarly conventional. So also 
is the treatment by which the readings are arranged 
in orderly theories, or legends. In fine, laboratories 
differ from kitchens and drawing rooms only by 
being rather more conventional. The etiquette of 
science is stricter than that of society. 

What particularly distinguishes science is its 
use of instruments. To hear some scientists talk, 
one would think that scientists are the only ones 
who have ever used their eyes. This is not literally 
true. The men of science have been profoundly 
wise, careful and industrious; but they have not 
been so much wiser or more industrious than all 
the rest of the population as the difference between 
the ‘‘order and precision’’ of science and the ‘‘con- 
fusion’? of ‘‘popular thought’? would seem to 
indicate. That is incredible. It is incredible to 
suppose that all the wise and industrious men of 
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modern times have gone into science with never a 
one left over to bring order and precision into 
‘‘nopular thought.’’? Our imaginations boggle at so 
monstrous an assumption. It must be that the order 
and precision of science are a peculiar kind of reg- 
ularity, appropriate and attainable in science, and 
most likely inappropriate and unattainable else- 
where. 

The clue to the particular nature of scientific 
observation, and accuracy, is mathematics. Scien- 
tific observations are mathematical. Now how can 
mathematical observations be made? Is it possible 
for a very superior intellect, by sheer force of 
superiority, to make a mathematical observation 
upon the value of life, or the holiness of monogamy? 
We have some evidence upon this question in the 
fact that no one ever has. But an examination of 
the process by which scientists do make their exact 
statements indicates that no one ever will. It is 
frequently said that these are not fit ‘‘material’’ for 
scientific study. That raises the question, what is 
fit material?—and suggests the answer that science 
can only deal exactly with material susceptible to 
quantitative observation. Thus the whole problem 
runs back to the nature of quantitative examination. 

Fortunately this is a process with which we are 
all familiar. The use of a tape measure, a ther- 
mometer, a I’ square, a gas meter, a hydrometer, an 
ammeter,—all these are methods of quantitative 
observation. In short, the greatest common denom- 
inator of accurate observation is the meter, of 
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whatever sort: the machine devised to record in 
successive, equal, conventionally numbered units 
the increase or decrease of any volume, length, 
width or degree of any kind. Whenever and 
wherever a happening can be trained through a 
machine, and that machine converged upon a dial, 
and that dial marked off into standard units, and 
those units numbered: then and there an exact, 
scientific, mathematical observation has been made 
possible. In some cases this is very easy. To a 
naked savage it might seem quite beyond the intel- 
lectual powers of man to record the varying speeds 
of a vehicle with numerical accuracy. But to any 
one who knows the principle of the mechanical gov- 
ernor, it is the height of simplicity. A governor is 
geared to a moving part. The free end of the turn- 
ing governor is geared to a finger moving across a 
dial, or a cylindrical dial moving across a stationary 
_ finger. The position of the finger on the dial, then, 
at once indicates the precise speed of the turning 
parts. To make the reading scientific, it is then 
necessary only to number the dial upon the ap- 
proved, conventional, universal standard—and the 
scientific observation is complete. The mathematics 
is merely a language of numbers, a very complicated 
language, to be sure, to which the word ‘‘merely’’ 
does scant justice; but it is a mere language in the 
sense that no observations can be inferred from it. 
No science can be deduced from it—except further 
complicated phrases in the language of numbers. 
The deductions or inductions of science are made by 
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the mathematical statement of ‘‘readings.’’ A mo- 
ment’s serious reflection will show any one that 
this is true. Modern science, as distinguished from 
other bodies of folk-lore treating the sun and the 
stars, man and the elements, springs from just one 
source: that is, from instruments of precision. That 
is, from machines, 

The history of science does not exhibit this 
source clearly. But then, history does not exhibit 
anything clearly. History, we might say with a 
grimace at our own paradox, is not science, even 
when it is recited by scientists and is the history of 
science. The truths of modern physics, and the 
accounts of the history of modern physics, are two 
quite distinct bodies of knowledge or belief. Our 
common belief is that physics sprang full-grown 
from the intellectual brows of Newton, Faraday, 
Helmholz, and the rest. Physics is a body of truth, 
and therefore presumably came from the minds of 
thinkers. This seems reasonable, and appeals to 
our prejudices. It makes the great achievement of 
science a personal triumph of a series of great men, 
and so it glorifies the human intellect. It makes the 
development of an astoundingly complex and mys- 
terious system of axioms, formulas, observations, 
and hypotheses a simple and accountable affair. 
Asked by our children where science came from, we 
have only to say that it came from Copernicus, and 
Harvey, and Mendeljeff, and Pasteur, and let it go 
at that. 

But history of this kind is nothing more nor less 
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than a series of miracles. Such a tradition requires 
us to believe in the magical genius of the Koperniks 
and the Metchnikoffs. We are perfectly willing to 
do this, of course, because it is a tradition. We are 
well accustomed to the same tradition in all other 
history. The history of nations is likewise a series 
of miracles performed by Napoleon, Wellington, 
Washington, and the other fathers of their coun- 
tries. The first history we ever learned was the 
names of the Presidents: Washington, Adams, 
Jefferson, Madison, and so on; and we learned it 
with a clear understanding that these men by their 
successive fiats had brought about the United States 
of America as at present constituted. 'T'o repeat 
Copernicus, Galileo, Newton, Boyle, only continues 
the tradition, and assigns to science the same magic 
authorship to which we have previously assigned 
civilization. If we later correct our understanding 
of social history and discount somewhat the exclu- 
sive influence of Adams and Madison, we have the 
same discounts to allow in the history of science— 
though we seldom get that far in our revisions. 

In short, the history of science is shrouded in the 
same obscurity that covers all parts of civilization. 
As we optimistically say, it has not yet been written. 
But if we can nevertheless see that natural resources 
played a large, though uncelebrated, part in our 
_ national history, we can imagine at least the part 
that may have been played in the development of 
science by machinery and instruments. For exam- 
ple, a certain period reveals a general eruption of 
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discoveries in a certain region of science. One way 
to treat this occurrence is to pick out a prophet and 
assign everything to his ‘‘influence.’? Another is to 
inquire what the methods were that were employed 
in all these researches. As a result of that inquiry, 
it may instantly appear that the compound micro- 
scope had just come into use as a product and 
development of the lens-grinding industry. All 
these discoveries were the observation of one thing 
after another with the compound microscope. As a 
matter of fact, the compound microscope, like 
many other instruments of supreme importance to 
science, was actually devised by a man who was 
more interested in microscopes than in what could 
be seen with them. But many, possibly most, of the 
inventions by which science has been advanced, 
have been made by scientists themselves. The 
electron illustrates this perfectly. Sir William 
Crookes, so the story goes, was possessed of an 
almost legendary skill at glass-blowing. The joints 
of his glass apparatus were articulated with un- 
canny art. He was therefore able to obtain rarer 
vacuums than had ever been produced before, and 
to observe in them many various performances 
which can be staged in vacuums. One of these—it 
takes no great stretch of the imagination to suppose 
such a thing—was the performance of an electric are 
in a vacuum. As every school child knows, the 
ordinary electric arc employs the air, or the water 
and electrolyte, as a vehicle of the current. In a 
perfect vacuum this vehicle would be removed. It 
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would therefore be interesting to see what would 
happen. Crookes tried it, and saw that what does 
happen is an electric ray extending in a straight line 
from negative to positive pole, and producing an 
intriguingly fluorescent area in the vacuum tube. 

The imagination of the physicists was instantly 
captivated. Every one, more or less, began to mon- 
key with Crookes’ tubes, as they were hereinafter 
and forever called, and various other performances 
appeared forthwith. It was discovered, for instance, 
that the mere presence of a magnet deflected 
Crookes’ ‘‘cathode rays.’’ It was discovered 
further that, when the cathode rays strike any body, 
they give off from the point of impact another kind 
of ray, itself invisible, which has the strange faculty 
of ‘‘exposing’’ photographic plates and, second and 
most remarkable, of passing through opaque sub- 
stances to do it. Thus the German physicist, 
Roentgen, who was interested in photography 
before he took up with Crookes’ tubes, had photo- 
graphic plates lying about, suffered the misfortune 
of having them ‘‘light-struck’’ by the invisible rays, 
observed that the rays passed through different 
substances with varying ease, and so was able to 
announce to the world the discovery of Roentgen 
rays (or X-rays). 

Meanwhile, Sir J. J. Thomson (not yet dignified 
by knighthood) followed up the suggestions of the 
magnet’s deflection of Crookes’ cathode rays. Sup- 
pose, he thought, that these rays are streams of 
minute particles of matter broken off from the 
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negative (cathode) pole to carry the current of 
electricity across Crookes’ vacuum. By taking 
account of the strength of the magnet and the 
amount of the deflection it will be possible to cal- 
culate the size of the particles. He made this 
calculation, and emerged triumphantly with the 
first demonstration of the size of the electron, here 
displayed for the first time on any stage as the 
smaller constituent of atoms. 

Then, somewhat later, a young physicist named 
Moseley—he was still in the flush of youth when 
the Great. War claimed him—perfected a novel 
spectroscope capable of showing the spectra of 
Roentgen rays. By this combination of machines, 
and by the aid of calculations involving certain 
previous measurements, the magnitude of lght 
waves of different colors, and so on, he was able to 
rearrange and correct the ‘‘periodic table’’ of the 
elements which is the foundation of all chemistry, 
and thus to set in motion the reorganization of that 
whole science. Such are some of the effects staged 
within Crookes’ vacuum tube: a triumph for glass- 
blowing! 

But Sir William Crookes was not an Edison. He 
was not even interested in the romance of invention, 
as a technologist or engineer might be. On the con- 
trary, his was a theoretical mind. This distinguishes 
him as a scientist. In his apprehension, an instru- 
ment, however delicate or revolutionary, was a 
means to a scientific end. Nevertheless, to gather 
facts, and on the basis of those facts to formulate 
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new theories, it was necessary for him to invent a 
machine; and he accordingly did so. Moreover, 
having attained his theoretical results he did not 
destroy his machine, giving only his observations to 
the world. On the contrary he published a full de- 
scription of all his apparatus and all his methods 
with diagrams, and plates, and tables of laboratory 
findings. 

All scientists do this. Reports of scientific inves- 
tigations consist very largely of descriptions of the 
machinery used, how it was used, and what hap- 
pened when it was used. Theories and interpreta- 
tions follow, but never stand alone. If they were 
published alone, no other scientist would credit 
them. One of the boasts of scientists is that in 
science nothing is ever taken on faith, since every 
research must be capable of repetition, and is not 
fully credited until it has been repeated by others 
than the initial investigator. Often reports of | 
scientific research are not even published by the 
scientific journals until all the apparatus used (and 
described in full) has been duplicated by a referee 
with similar results. This boast overlooks the fact 
that the public, who can not repeat elaborate re- 
search, must and do take the whole business on faith. 
But it does emphasize as nothing else can do the im- 
portance of machinery in science. What scientists 
mean when they boast that all scientific research can 
be repeated is precisely this point, that the real 
achievement is the invention of the instrument. 
Any one can take the readings. 
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Thus the facts upon which science rests turn out 
to be machines. In the beginning is a machine— 
say, for example, the famous oil drop machine in 
which minute particles of oil of measurable size are 
sprayed into a vacuum and certain ‘‘rays’’ are 
allowed to enter. This machine is most artfully de- 
signed to permit microscopic observation of the 
movements of the drops of oil, and calibrated 
measurement of those movements, with readings in 
numbers of units. Such a machine, once designed, 
ean be constructed by anybody. Any scientist any- 
where can observe the oil drops, and doubtless many 
have. Here, then, are facts. But in addition to 
these facts there is a large and interesting body of 
theory—or law. According to this law, these rays 
have for some time been supposed to ‘‘free’’ elec- 
trons. Various things are supposed about the 
character of these electrons. Everything fits 
together very prettily. Previous suppositions give 
rise to certain ‘‘speculations’’ as to what electrons 
would do under such and such conditions, and upon 
one set of speculations of this highly theoretical 
character the oil drop machine was _ projected, 
designed, and brought to successful termination in 
the observed readings. This consummation is sup- 
posed by scientists to ‘‘prove’’ the theory. 

Whether it does or not is neither here nor there. 
It seems to. Something peculiar has been happen- 
ing in all sorts of apparatus of this type, some of it 
intended, some accidental. The electron theory is a 
most ingenious ‘‘explanation’’ of it all, and is cer- 
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tainly true to this extent, that reasoning upon it as 
a basis, various additional happenings have been 
provoked which thus far ‘‘fit’’ the theory. What is 
most interesting, however, is that the machines are 
paramount. The theory may or may not be ‘‘true.’’ 
Electrons may exist, or they may be as mythical as 
the late lamented phlogiston, the supposed inflam- 
mable constituent of combustibles. The answer will 
be read in the machines. If the machines say no, no 
it is. In science, to be ‘‘true’’ means to be mechan- 
ically demonstrable. Science, we say, eliminates the 
personal equation. It does so by substituting the 
mechanical equation. 

Thus the sum and substance of science appears 
to be that it begins in machinery and ends in 
machinery. This suggests that the function of 
scientific reasoning is to intermediate between one 
invention and another. Indeed, this conclusion is 
inescapable. Science as a body of law is quite 
incapable of propagating itself. Released from its 
obedience to machinery, it would soon soar into the 
region of pure imagination and so would speedily 
become—what theories about the elements and firm- 
ament have always been in other civilizations—just 
so much mythology, or magic, or folk-lore. Under the 
rule of the machine, the truths of science are com- 
pelled to make themselves useful—to the machines. 
They have accepted mechanical demonstration as 
their test ; therefore they can never rest with theory, 
but have got always to produce new machinery to 
Justify their own existence. As truths, or theories, 
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they continue to be folk-lore. That is, they are still, 
in spite of their connections, a body of beliefs. But 
as a progressive body, they can never rest, but must 
always busy themselves with mediating between the 
machine that brought them forth and the machine 
that will give them proof. 

I am alpha and omega, saith the machine. What 
the intermediate letters amount to in this scheme of 
things is another question. 
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CHAPTER IV 
THE LURE OF MACHINERY 


Ir science derives its potency from invention, 
invention in turn derives its power from the 
insidious penetrating force of all technical innova- 
tions. How civilizations change has not yet been 
reduced to the form of a universal scientific law. 
This is a genuine misfortune, but one which we can 
help to rectify by suggesting to the anthropologists 
the form which such a law might take. The difficulty 
seems to be that civilizations change as a result 
both of importations from other civilizations and 
also of internal developments. In recent years, the 
anthropologists have been so much interested in 
arguing which of these two processes is the more 
important, and particularly in proving that all 
civilization either was or was not exported from 
Egypt, that they have not thought to inquire what 
factor, if any, is the key to both the methods. When 
the time comes for its discovery, that factor will be 
found to be the technical culture trait. When two 

peoples come in contact with each other, they 

exchange most readily what is most readily ex- 

changeable, namely physical objects: tools, weapons, 

foods, bric-a-brac, and the like. These things enter 
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a civilization to which they are new. A place has 
to be made for them. Thus a series of adaptations 
is set going—and the two processes are completed. 
Only a philosopher would attempt to say now 
whether the ultimate effect was due to exchange or 
adaptation. Thus tradition has it that our three 
chief exports to uncivilized countries are Bibles, 
rifles and rum. This is enough to summarize the 
influence occidental culture has exerted. Mean- 
while our chief imports are tea, silk, waiters, and 
laundrymen. Here we have the influence of the 
exchange upon ourselves. 

This could be called a materialistic theory of 
history were it not for the fact that uses are always 
imported with materials. A musket suspended in 
space is not a culture trait. But muskets are seldom 
found suspended in space. They are more likely to 
be in use. Even if they are dug out of an old burial 
ground, they are not exactly ina vacuum. There is 
a skeleton alongside, and the musket, having ob- 
viously been buried with the corpse, still bears some 
relation to it. These Indians, we are bound to say, 
had taken over the use of muskets. That is one 
culture trait. They had also since long before prac- 
tised certain rites of burial, always laying the 
weapons of their heroes alongside their bodies in the 
grave to be a protection to their spirits in the happy 
hunting grounds. Thus the buried musket is not 
only behaving properly as a firearm in use; its use 
illustrates at least one other culture trait beyond the 
actual fact of using firearms. 
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These are folkways, as no anthropologist would 
deny. In a sense they are nothing but folkways. 
The musket does not dictate how it should be used. 
It is only an inanimate object, and regarded as an 
inanimate object it is not even a culture trait, let 
alone a folkway. Civilization is a matter of be- 
havior, which is to say, in this case, use; and the 
use is determined by the rules governing behavior, 
which is to say folkways. But it so happens that 
William Graham Sumner, when he put the word 
folkways into our vocabulary, made no distinction 
among the various kinds of folkways. He was con- 
cerned only to drive home the one outstanding fact 
that throughout civilization custom reigns supreme. 
The anthropologists, on the other hand, have been 
for the most part historians. Their analysis of 
ancient and modern civilizations has been historical. 
Consequently they have been compelled to distin- 
guish between folkways. 

Biologists have a theory that all life comes from 
life. This is like saying that all civilization comes 
from folkways. But while it implies a sort of evo- 
lution among the various forms of life, it does not 
afford much help in sorting those forms out and 
determining what came directly from what. For 
that, a study of the organs of the body is necessary, 
and a method of naming them so that species which 
possess a given organ can be set apart from those 
which do not. Culture traits serve this purpose in 
anthropology. They are the basis on which folk- 
ways can be named and classified, and their history, 
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traced from one civilization to another. A musket 
is only a physical object; but use-of-muskets is a 
culture trait, a little group of folkways associated 
with a central object, impossible without it, always 
passed from people to people along with a dom- 
inating object, and therefore, as seems only reason- 
able, named for it. 

In some eases, of course, objects change hands 
only to be adapted to brand-new uses. Some Zulus 
steal a ladder from the trader’s compound only to 
set it on an altar and make it the idol of a new 
religion. This could hardly be called a variant of 
the ladder culture trait. Neither can the use we 
make of imported totem poles. When the Romans 
conquered Greece, they stole all the statuary they 
could lay their hands on and took it to their villas in 
Herculaneum where they set it up in surroundings 
not entirely dissimilar to the Greek originals. 
There may have been important differences. Orig- 
inally these statues may have been objects of 
worship of a sort, or markers of the graves of 
ancestors. That element is lost. But they were at 
the same time statues intended to be used in given 
surroundings—surroundings which the Romans 
earefully (or slavishly) maintained. When the 
nations of modern Europe plundered Greece, how- 
ever, they made a quite different use of the objects 
of art which they removed ‘‘for preservation.’’ The 
French took the statues and set them up in the 
Louvre. The British took the frieze of the Parthe- 
non and set it up in the British Museum, Not by 
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the remotest stretch of imagination can we suppose 
such uses to have been intended by their originators. 
Phidias, the sculptor who designed the decorations 
of the Parthenon, may have been a free-thinker. 
Artists usually are. He may have been quite 
indifferent to the worship of Pallas Athena. But he 
was not indifferent to the fact that his frieze was 
planned as part of the entablature of a certain type 
of building. He certainly would be astonished to 
view it in its present setting, just as astonished as 
would be the priests and craftsmen who embalmed 
and decorated the corpse of T'utenkhamon at the 
motives and intentions of the men who are now 
busily rifling his grave. Their own motives are said 
to be open to question; all that gold and treasure 
may have been laid on in such profusion in part to 
prevent a certain wicked uncle from capturing it. 
But that it should finally come to rest in a museum 
in Cairo, with British Tommies standing guard at 
the door, was no part of the intentions of any of 
the mourners of King Tut. 

Culture traits are always tricky. No two peoples 
ever made exactly the same use of any object. The 
more complicated the uses of the object are, the 
more chance there is for variation; and the more 
spiritual those uses, the more complicated they are 
likely to be. The employment of the wedding ring 
“is more difficult to explain than the use of the teeth- 
ing ring, which is purely utilitarian, or even the 
ear-ring, which is decorative but not generally 
symbolic. The use of the cross in Christian coun- 
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tries is far more difficult, though rings may be as 
ancient as crosses, because the wedding ring applies 
only to the relation of husband and wife, whereas 
the cross concerns the religion that extends over the 
area of marriage and beyond it, covering ultimately 
all the institutions of society with a religious atmos- 
phere of sacred creeds and observances; and where- 
ever religion goes there is the cross going on 
before. Some say that the cross is a symbol of the 
actual historic crucifixion and nothing else. If it 
resembles the insignia of other peoples, that is an 
accident... It is a distinct culture trait of the Chris- 
tian peoples. But others say that this is too simple; 
the cross in one form or another has been a sacred 
symbol from the cloudiest antiquity; crucifixion as a 
form of execution was itself a symbolic killing to 
which the cross brought its quota of significance. 
Meanwhile still others say that the history of the 
cross is much plainer than the history of Christian 
crucifixion; the reported execution of Christ upon a 
cross is probably a myth; and the myth was sug- 
gested in large part by the occult meanings of the 
eross. It was appropriate that the Messiah should 
die upon a cross; hence the myth that Jesus did 
actually die this occult death. So universal is the 
cross-swastika culture trait, and so intangible, ob- 
scure, and various, that the introduction of Chris- 
tianity among a heathen people by missionaries is 
almost sure to be followed at least at first by the 
incorporation of the mysteries of the crucifixion and 
the Holy Virgin into the very midst of heathenism 
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where they flourish as new incarnations of ancient 
mysteries already practised by these heathens— 
mysteries so ancient that they have come down from 
a past which they and Christianity share, that past 
from which each drew its peculiar substance. 
Nevertheless, some culture traits are perfectly 
distinct. Their movement to and fro can be traced 
with chronological precision. For example, there 
were no horses in North and South America be- 
fore the coming of the Spaniards. Cortez and the 
others were received with fear and awe as a strange 
centaurian species—until they dismounted. Then it 
appeared that riding a horse is no very difficult 
feat. Any one can do it, and the Indians began 
forthwith. Horses were taken and used and bred. 
Some escaped. They were able to subsist in the 
wild state; they multiplied and spread, and formed 
the source of the great herds of wild horses which 
have inhabited this region ever since. Thus horses 
became a part of the culture of the American 
Indian. But it is interesting to observe that the 
particular uses to which the Spaniards put their 
horses, their trappings and accouterments, were 
transmitted along with the horses themselves. Thus 
it was not merely the horse as an animal, but the 
technique of horseback riding, which the Indians 
took over. They took it over rapidly and easily 
because horseback riding was very useful to them in 
the native occupations of their Indian existence. 
Furthermore, none of them expected riding to 
alter their lives in any other particular. Savage 
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peoples are just as reluctant to have their lives 
altered as any of the rest of us. In the exchange of 
rum, rifles, and the Bible for ivory and furs, the 
Bibles are usually thrown in. They are usually dis- 
tributed by missionaries and not by traders at all; 
but they are given away. The reason for this is 
partly that the savages do not see offhand just what 
use they are going to make of Bibles. These books 
do not fili a long-felt want, at least so far as the 
feelings of the savages go. Moreover, the medicine 
men complain of untoward after-effects that may 
follow in their wake. In this they are assisted by 
the missionaries who claim quite openly that if the 
savages will only learn to read this book their whole 
lives will be changed. The missionaries are strong 
for the change; but the savages—being very much 
hke us when socialism is in the wind—decline to 
consider such a thing until they are overtaken by 
actual calamity. 

Rifles and rum are not subject to these discounts. 
They are so evidently useful that no one but a crank 
could object to receiving them. No strings of any 
kind are attached to them, so far as the purchaser 
can see. We may be able to see farther, to observe 
that after the savage has acquired a taste for rum 
he is obliged to barter all his furs for more rum, 
and when they are gone to put the rifle to use to 
obtain more, with which to get more rum. Probably 
the bargains are made more or less in the aroma of 
alcohol, so that the ratio of furs to rum and ammu- 
nition is always somewhat unfavorable to furs. As 
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the result of this process, the savages gradually find 
themselves completely at the mercy of the traders. 
Their tribal life revolves about fur-trading as its 
center. They have ceased to be an independent 
civilization and have become an outpost of Huropean 
culture. But this is happily veiled from the first 
savages to drink rum and hunt with rifles. So far 
as they can see, the future is to be precisely like the 
past, except that the superiority of rifles over spears 
will make it more so. 

This is why technical innovations always come 
easy. Whatever rum is—and we may as well put it 
in a special class as a habit-forming vice—saddle- 
horses and hunting rifles are technical appliances. 
In use, each is a technical culture trait. Such traits 
pass very readily from one civilization to another. 
Perhaps it is too much to say that all technical 
culture traits outdistance all other aspects of civil- 
ization in fluidity, especially since an exchange of 
habit-forming vices seems to be the earliest and 
most contagious effect of contact between two 
civilizations. Neither do all technical traits pass 
from hand to hand with equal ease. Cameras make 
little headway in Mohammedan countries, where all 
pictorial reproductions are forbidden by the most 
sacred mores. Bicycles are not popular in Tibet, 
where all roads run up-hill. Automobiles can be 
- used only with difficulty in lands where there are no 
roads, no garages, and no filling stations. But 
barring these special disabilities, it still remains 
frue that technical appliances can be introduced 
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where nothing else will penetrate, and that people 
will learn to use them who would scorn to imitate 
the outlander in any other way. The rifle, as afore- 
said, is now in use all over the world. Savages of 
every breed seem to take to it intuitively, recogniz- 
ing in it the savage culture trait par excellence. The 
English have found it easier to build several thou- 
sand miles of railway in India and to make travel 
by rail a commonplace for Hindus of all castes, than 
it would have been to enforce a single item of the 
program of the missionaries—even such harmless 
items as the British notion of decency of dress, or 
the European idea of bodily cleanliness. The rail- 
way is unpleasant: It scars the landscape. But it 
invades neither temple, nor home, nor caste, and by 
its agency famines are checked and families united. 

This is the universal history of technical innova- 
tions. Such things are useful, and they appear to 
be harmless. Whatever effects they have of a gen- 
eral nature, touching the civilization as a whole, are 
surreptitious effects, stealing upon the community 
quietly and seldom striking the men who actually 
introduce the culture trait. Our printing and gun 
powder are Chinese; but we received them without 
taint of that pacifism with which the Chinese are 
afflicted. Our mathematics is Moslem; but we drove 
out the Moors, Saracens, and Turks, bag and bag- 
gage without taint of that polygamy with which 
Mohammedans are afflicted. Our industrial revolu- 
tion began, as some historians say, with half a dozen 
technical improvements in the textile industry; and 
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it took us a century to realize that anything of 
moment had happened to us, beyond the obvious 
improvement of spinning and weaving. Most of us 
still imagine that we shall continue to worship at 
shrines that were holy before the day of the power 
loom. Some of us think not. But none of us hes- 
itates to install a radio, or to exchange his used car 
for a later model. Why should we? Are not these 
things obvious improvements? Such is the lure of 
the technical culture trait! 
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A KINGDOM OF MACHINES 


Arter Samuel Butler, in his character of adven- 
turer in Hrewhon, had passed over the range and 
descended to the habitations of that interesting but 
paradoxical people, the Erewhonians, he was 
promptly arrested and thrown into jail. The crime 
with which he was charged was that of carrying a 
watch. As he found out later, the Erewhonians had 
had their fling with machinery. They had passed 
through their industrial revolution and emerged 
into a machine age. Then they had found them- 
selves becoming completely enslaved to the machines 
with a fair prospect of being reduced to the position 
of Yahoos, with machines instead of horses as their 
task-masters. But before it was quite too late they 
had revolted, thrown off the yoke, destroyed their 
oppressors, gear, piston, and dynamo, wiped out all 
traces of their servitude, and—to prevent a recur- 
rence of the nightmare—made the manufacture and 
even the possession of any machine a high crime and 
offense against public morals, punishable by im- 
prisonment and death. 

This interesting transition and return to nor- 
malcy was revealed to him much later in his stay 
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in Krewhon, chiefly through the work of an ancient 
Hrewhonian philosopher known as the Book of the 
Machines. It seemed that machinery had stolen 
upon the EHrewhonians gradually and insidiously, at 
first after the manner of technical culture traits 
throughout the world. One invention was borrowed 
from a neighboring people on the right. Another 
was taken over from wandering traders from the 
left. Still another was brought in by shipwrecked 
sailors stranded on the coast. Each was highly 
ingenious, and provoked the wonder and admiration 
of all who beheld it. We can imagine these as the 
trick of printing by pressing paper on an inked 
block; the trick of extracting glass from sand and 
using it as a transparent window covering; and the 
trick of putting saltpeter and charcoal together to 
make a noisy and showy combustible stuff. 

The HKrewhonians were an intelligent and in- 
genious people. They looked upon these ingenuities 
with awe and wonder; but they began at once to 
improve upon them. Printing had been imported, 
let us say, from the Chinese, whose written language 
is constructed without benefit of letters, so that each 
printing block required to be carved afresh. But 
Hrewhonian, like English and the other Kuropean 
languages, is written by the use of twenty-six 
interchangeable symbols, These twenty-six letters, 
~ repeated over and over in ever varying combina- 
tions, were sufficient to render all Hrewhonian 
literature into writing. Hence the first improve- 
ment of movable type was obvious almost as soon as 
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the Chinese trick of printing was introduced. Sim- 
ilarly, the explosive mixture of charcoal and 
saltpeter was soon put to a nobler use than its 
originators had ever dreamed of in the art of war. 
It seemed that the Hrewhonians already possessed 
a mechanical appliance which they had developed 
from the bow and arrow: an engine for throwing 
arrows much farther than a hand-bent bow could 
send them, called an arbalest. This at once sug- 
gested a similar tube for throwing missiles by use 
of the propelling power of the new explosive, which 
was soon developed and called the arquebus. As 
to glass: no sooner was its manufacture under way 
than the workmen noticed that drops of glass in the 
shape of a pea, or lentil, refracted light, and that by 
shaping the lentils of glass into lenses the refrac- 
tions could be controlled. From this the way was 
open to the technique of magnification. 

As we can imagine, these developments led to 
many things. Printing from movable type made 
reading matter so common that reading and writing 
became general, and social classes were dislocated. 
So effective was the arquebus that the art of war 
became a larger undertaking than it had ever been 
before; larger military units were required to han- 
dle the more effective weapons. As a result, the 
Hrewhonians became a highly centralized ‘‘modern’”’ 
nation. Meanwhile lenses made the way for science. 

None of these results had been expected in the 
least when the new contrivances were introduced, 
and it seemed highly doubtful if the Erewhonians, 
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who were a very conservative people, though 
perhaps not more so than their neighbors, would 
ever have tolerated them if they could have foreseen 
the uses to which they would shortly be put. But 
more disconcerting still was another characteristic 
of the new inventions. It appeared later that they 
had the power of fertilizing each other. This was 
not noticed at first. When the combination of the 
fire-cracker explosive and the arrow-throwing arba- 
lest first occurred, the men who had witnessed the 
new development took credit to themselves for the 
achievement, recorded their exclusive authorship, 
and boasted openly of their superiority to the 
Chinese in mechanical inventiveness. But after 
machines had multiplied in the land, people began 
to notice that wherever complicated mechanical 
contrivances were brought together new and more 
complicated contrivances were the invariable result. 
Kach new machine suggested and immediately 
brought about a dozen improvements, and each 
improvement soon found a dozen applications be- 
sides its original one; so that new hybridized 
varieties of machines commenced to spring up on 
every hand. 

One important consequence of this mechanical 
evolution was the tremendous increase of the power 
of reproduction among the machines. The earlier 
and simpler machines spawned by budding. Hach 
individual machine served as the pattern for the 
creation of another like it. But later on, when 
larger and more complicated machines had arisen, 
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certain types of machines were specialized to 
reproduction. ‘These settled in machine-shops, as 
the lying-in hospitals were known, and brought forth 
each according to its kind but at a rate of repro- 
duction far in excess of any animal. This, indeed, 
was the strange paradox of mechano-genesis, as the 
reproduction of machines was called: whereas 
among animals only the smaller single-celled bac- 
teria reproduced anything like instantaneously, the 
larger animals requiring longer periods of gestation 
in proportion to their size; among the machines, on 
the contrary, the larger the machine the more 
rapidly it seemed able to reproduce itself. One 
motile species, for example, known as quadrurotes, 
increased to more than twenty millions within a 
quarter-century of its first appearance. A single 
breed of quadrurotes, called in Erewhonian the 
Ledom T Drof, produced something like eight mil- 
lions in less than twenty years. At the height of 
their fertility, the machine-shops of the Ledom T 
Drof spawned at the rate of a birth a minute, or one 
hundred thousand a month. As might be supposed, 
such a birth-rate alarmed the more foresighted 
EKrewhonian economists, and statistical studies were 
brought out which revealed a condition fraught with 
danger to the entire race of Erewhonians. One 
scholar, a gentleman named Suhtlam, computed the 
increase of machines by mechano-genesis to be tak- 
ing place in geometrical proportion, the machines 
doubling in number every five years. Meanwhile 
the native population was doubling only by twenty- 
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five year periods. The ominous conclusion of this 
research was that there would soon be too few 
Erewhonians to provide sustenance for the ma- 
chines, so that all would go down together, the 
parasites perishing with their hosts. 

No doubt the revolution which ensued, in which 
the machines were totally destroyed, was brought on 
by contemplation of this awful prospect. But the 
precise stages by which it came about were left 
obscure in the Book of the Machines, and Samuel 
Butler was never able to repair this important gap. 
This is particularly unfortunate since the history of 
our own times as yet affords no parallel. Among 
us, machines are not only still in the highest honor; 
they seem likely always to remain so. The reason 
for this is that each separate machine seems to be 
quite harmless and extremely useful. This is what 
leads to the introduction of the first elementary 
machines as transplanted culture traits borrowed 
from another people. The novelty is an inanimate 
object which yields readily to human control. There 
is nothing about it to suggest danger, so long as it 
is properly handled, and we never doubt our ability 
to handle it properly. Moreover, we can see at once 
various uses to which it could be put, and the ad- 
vantages that will accrue to us as its introducers if 
we are the first to employ it regularly. If the inno- 
- vation were a new style of parting the hair, or a new 
method of domestic discipline, the case would be 
quite otherwise. Any one who ventured to take it 
up would be branded as a dangerous radical, and 
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stoned and ridiculed out of existence. But the first 
man to use a new machine is hailed everywhere as a 
Progressive Citizen. Probably this has always been 
so and will always be so everywhere except in 
Hrewhon. 

This psychology—the state of mind in which 
simple peoples borrow inventions from their neigh- 
bors—is not affected in the least by the increasing 
prevalence of machines, any more than the attitude 
of parents toward their children is altered by the 
increase of population. Statesmen orate about race 
suicide and the duty of parents to the state; but 
parents have children because they want them, not 
because they think the state will like it. And by the 
same token parents love their children just as much 
in thickly populated sections as they do on the 
fringe of civilization. Hence the difficulty of reduc- 
ing the population. Hach individual, and all his 
friends and relations for him, resists a reduction 
which begins with him, and does his best to stay 
alive in defiance of the greatest good of the greatest 
number; and if it were not for natural decay and 
dissolution all the descendants of Adam would be 
alive at this day—with the possible exception of the 
sorrowful Werther. This is why Malthus hailed 
war and pestilence as the saviors of the race. The 
increase of machines is regulated by the same prin- 
ciples. No out and out reduction is even thought of 
because no single machine could possibly be spared. 
In addition to the inviolability of mechanical inven- 
tions, which operates like the inviolability of human 
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life in behalf even of the least worthy, each machine 
1S Some one’s property, just as each individual is 
some one’s son or daughter, and could be put out of 
existence only by confiscation in the face of the bit- 
ter opposition of the owner and all his class. Only 
rust and traffic accidents keep the machine Poe 
ulation in check. 

Among human beings, there is a negative check 
called neo-Malthusianism: control of population by 
checking the birth-rate. This is theoretically pos- 
sible among machines. For example, by the refusal 
of patents, building permits, and the like, a govern- 
ment could (theoretically) prevent any addition to 
the present technology. But in actual practise such 
a step would no more be possible than it would be 
for a government to prescribe, or even openly allow, 
the general use of contraceptives. The difficulty in 
each case is psychological. The sacredness of 
human life is supposed by all proper people to ex- 
tend even to the unborn; so that to discuss the sub- 
ject of birth control is indecent; to practise it is 
immoral; and to extend or in any way facilitate its 
use is illegal and criminal and punishable by heavy 
fine and imprisonment. Fines and imprisonment 
have not been imposed as yet on those who advocate 
a discontinuance of invention. But perhaps the 
reason for the oversight is that almost no offenders 
have appeared. No one has even thought of putting 
a check on ceca <a The very idea is pre- 
posterous. 

Indeed, the repugnance to neo-Malthusianism 
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goes deeper, and touches on the confines of religion. 
Not only the sacredness of life but the sacrament of 
marriage is involved, and that is a matter of deep 
concern to the church which ordains and guarantees 
this sanctity. Under the canons of the church it is 
the duty of man to ‘‘replenish’’ the earth. Any 
hanging back from the responsibilities of parent- 
hood is to be interpreted as an affront to the church, 
to the most sacred injunctions of the Almighty, and 
to the Omnipotent Creator Himself. At the very 
least it is ‘‘tampering with nature,’’ and is not to 
be thought of. 

The sacrament of technology is science. From 
the very first, the adaptation of machinery has re- 
quired certain calculations and predictions, a theory 
of ‘‘what is happening’’ from which we can infer 
what is likely to happen as a result of modifications 
in this or that machine. As the machines have 
become more complicated, the calculations have 
become correspondingly complicated and extensive, 
the theory of ‘‘what is happening’’ has taken in 
more and more events until it has come to be a mat- 
ter of very grave importance. It has become sacred 
as The Truth. Just as the sacredness of human 
life extends not only to every human being but even 
to the potential human beings contained in the ger- 
minal cells, so the sacredness of Truth extends not 
only to the words of children to parents, the words 
of witnesses before the bar of justice, the words of 
prophets to their flocks, the words of God to man, 
but even to the words of calculators to their 
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mechanics. Indeed, strange as it may seem, the 
latter have come to be considered, in this age of 
machinery, the most sacred of all. Heresies against 
the church are a flying in the face of God; heresies 
against science are a flying in the face of nature. 
The calculations of science are the revelations of the 
prophets of nature, and any attempt to check or cur- 
tail them—such as would be necessary if invention 
were to be curbed—would be a tampering with 
nature intolerable to every pious soul. No relief 
from any possible surfeit of machines is to be sought 
in this direction. 

Of course we may never experience such a sur- 
feit. We may be able not only to support more 
machines than the Erewhonians but to control them 
as they could not. ‘The probable cause of the 
Erewhonian revolution, hinted by Samuel Butler in 
his famous book, was the sense of degradation which 
the men of Hrewhon finally came to feel at their 
complete dependence on machinery and domination 
by it. How they could throw off a technology on 
which they were so dependent is still a mystery. 
We probably could not. Even at the degree of 
dependence which we have now reached we should 
be quite unable to support our own population of 
human souls if we were to wreck our whole tech-. 
nology in a burst of revolutionary temper, and as 
time goes on we Shall be less and less in a position 
to chance it. Nevertheless we may escape being 
dominated. Perhaps the whole idea is just a figure 
of speech invented by a clever literary man. 
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‘‘TrE industrial revolution’’ is a tricky phrase. 
Its pronunciation is obvious; but at least one 
eminent economist, Walton Hamilton, insists that it 
was not a revolution, it was not industrial, nor was 
there only ‘‘the’’ one. Aside from these reserva- 
tions, he says, the phrase is perfectly true and just. 

Nevertheless, even allowing for these lapses 
from strict accuracy, the expression ‘‘industrial 
revolution’’ is decidedly valuable. It was invented, 
or at least brought into general currency, by Arnold 
Toynbee, about half a century ago. He was in re- 
volt, as young economists always are, against the 
iron-clad principles to which the opinions of the 
classical writers had been reduced by much repeti- 
tion, and he wanted to refer his hearers instead to 
the common facts of economic life, such as any one 
of them might see and study simply by paying atten- 
tion to what was going on around them. He also 
wanted to lay especial emphasis upon the growth of 
manufacturing, and the transformation of England 
from a rural countryside into an urban, mining, 
smelting, and manufacturing establishment. This 
transformation had occurred first in a group of re- 
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lated, key industries. By a series of closely related 
and almost simultaneous inventions, the textile 
industry—already the key industry of the United 
Kingdom—was suddenly transformed from a handi- 
eraft to a machine process. Power looms and 
spinning jennies were introduced, steam engines 
and power transmission were developed for the first 
time upon what we should recognize as a commercial 
basis. Coal was mined and ore was smelted in 
commercial quantities and a beginning was made in 
the manufacture of machinery. With this sudden 
rush, the industrial era was begun. 

The transformation of the textile industry was 
highly dramatic in two different though related 
ways. From the technical point of view, the changes 
were sudden beyond precedent. No such trans- 
formation had ever occurred before. The invention 
of printing, for example, or of gun powder, may 
have been momentous. Each doubtless brought vast 
social changes in its wake. But great as is the con- 
trast between a scribbling monk and an _ ink- 
begrimed type-setting craftsman, that contrast is 
not so suggestive of miracles and magic as the dif- 
ference between the spinning wheel and the hand 
loom, such as Silas Marner carried about with him 
from household to household, and the coal-fired 
steam boiler, the sliding cylinder and piston, the 
revolving belts, and the prodigious clattering speed 
of the power looms and jennies. Beside these awful 
realities, the explanation that printing was still a 
handicraft no less than pen-and-ink copying, 
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whereas power weaving was a machine process, 
seems weak and ineffective. These are the right 
words. But words are pale reflections of reality. 
The effects of printing may have been greater; but 
the appearance of a factory is more spectacular. 

So is the appearance of a mill town. We have 
no way of measuring the subtle influence of type or 
gun powder upon civilization, nor of power looms. 
Gradual and insidious effects may be more impor- 
tant in the end than those which can be seen at a 
glance; but they will not be so exciting. The social 
effects of the transformation of the textile industry 
were exciting. They took the form of a sudden dis- 
location of the population: mushroom towns sprang 
up at the mining and manufacturing centers, with 
the confusion and hardship, squalor and universal 
grime to which we have since become accustomed as 
the inevitable by-products of sudden growth. All 
these things were very obvious, and to many people 
very annoying. Like the miracle of machinery, they 
gave dramatic quality to the changes enacted in the 
textile and related industries. 

But the first act of a play is not necessarily the 
most important one. Indeed, the unreality of stage 
plays is due partly to the fact that they can rep- 
resent only the thoughts and feelings or at most the 
culminating decisions of characters who must be 
supposed to have been alive for years before the 
action of the play begins, and to have acquired the 
various prides and prejudices, out of which the 
play has come, through a long succession of earlier 
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years. In imagination, at least, the action of a play 
extends over a long period which may or may not 
be adequately recognized in the final action. 

In real life this must always be the case. A play 
may fail to motivate the actions of its characters so 
as to allow for their previous existence. It is then 
an artificial play. Actuality is never artificial. 
Whether we understand it or not, preceding 
conditions—and preceding conditions alone—have 
made possible the current events which we are wit- 
nessing. If these events startle us, that is only 
because we have neglected to notice what has long 
been going on before our faces. In this sense, the 
distinction between evolution and revolution is 
merely between what we have noticed and what we 
have failed to notice. A revolution is the dramatic 
climax of a long and gradual process which we have 
overlooked. 

The industrial revolution was no exception to 
this rule. Clearly, the sudden transformation of 
spinning and weaving could have come about only 
as a result of a long train of inventions—a train so 
long that a number of simultaneous applications 
could be made. Coal mining, iron smelting, power 
generation, the spinning and weaving of wool are 
very different operations. It is incredible that each 
should have been solved by quite separate acts of 
genius. Ordinary sense requires another explana- 
tion; the progress of invention in general, over a 
long period, had reached a point at which a series 
of applications could be made. Just these applica- 
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tions were made because of some other condition 
which made such a combination of applications sim- 
ultaneously necessary. 

That condition, again, refers back to another 
train of past events. The production of woolen 
goods is a historic industry in Great Britain. Its 
development is a story extending over some hun- 
dreds of years, a story much too long and com- 
plicated for telling here. Presumably the industry 
was under certain pressure, and it passed on a part 
of this pressure to the inventors. Anyhow, without 
knowing anything more of the situation than that 
the woolen business was already flourishing while 
the camera business had not yet come into existence, 
it is easy to see that the application of machine 
methods to woolen manufacture rather than to 
kodaks was a natural and obvious development of 
earlier conditions. Thus the spectacle which Arnold 
Toynbee called an industrial revolution must be 
understood as a dramatic moment in the lives of 
two very ancient processes, invention and woolen 
manufacture. 

But if the beginning of a play is an artificiality, 
the end is downright prevarication. In the drama, 
the evil consequences of the villain’s acts or the 
hero’s weaknesses, are supposed to stop work with 
the death of all the principal characters. Such an 
air of finality does this simple device lend to any 
plot that it has been employed by all the greatest 
dramatists from Euripedes to O’Neil. Yet it is 
pure nature-fake. In reality, no final curtain ever 
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interposes its asbestos barrier between hell fire and 
the steady march of the victims of human villainy. 
There is no last laugh. 

This fact is even more obvious than the fact 
that every present has a future. Every one knows 
that every present, however complete and satisfying 
it may be, will inevitably have a future in which it 
may appear quite different. Yet it is difficult for 
any of us to realize all that this knowledge can 
imply—simply because though we have lived 
through the past, none of us has yet lived in the 
future. To every one the present is the limit of 
experience. To every one, therefore, the present is 
the standard of measurement, the test to which all 
things are subjected. 

From the point of view of the present, the dra- 
matic change which overtook British textiles in the 
last quarter of the eighteenth century, does mark a 
pivotal moment in modern history. Since that time 
we have more or less fully realized the application 
of machine methods to all branches of manufacture. 
This is the Iron Age. Coal is King. The factory is 
the modern temple. Consequently, the moment 
when these forces first asserted their ascendency is 
the breaking point between the old order and the 
new. 

But in making that assumption we assume not 
~ only that Coal is King, but that his reign is going 
to be long and undisputed. This need not neces- 
sarily be the case at all. Let us introduce Giant 
Power into the discussion. Suppose for the moment 
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that the chief source of power—perhaps ultimately 
the only source of power that will be able to com- 
pete—is shortly going to be water power, and later 
wind power and tidal power, and that these sources 
of energy are going to be tapped by electric gen- 
erators, organized into a universal system of power 
transmission and storage. Let us suppose further 
that iron, which has already been transformed by 
later metallurgy into a multitude of alloys far 
superior to pure ore, will shortly be displaced by a 
still more common metal, aluminum, rendered hard 
and tough by similar alloying. What of the ‘‘indus- 
trial revolution’? then? Coal will be a worthless 
smut. The steam engine will be preserved only in 
museums, like the exhibit on the arcade of the 
Grand Central Terminal of the first cars and loco- 
motive of the New York Central Railroad. Iron 
machinery will also be on the scrap heap. Wool will 
have been retired from use by the synthetic fibers of 
which ‘‘rayon’’ is a forerunner. From the perspec- 
tive of that ‘‘present,’’ the early experiments in 
spinning and weaving wool by machinery will 
appear to be abortive and mistaken inventions, alto- 
gether inferior and unpleasant, an unsuccessful 
experiment which was later fortunately followed by 
a more genuine and effective ‘‘revolution’’: the 
giant-power-electricity-aluminum revolution occur- 
ring about the middle of the twentieth century. 

If we suppose further the disappearance of fac- 
tories and of railroads and possibly all crawling 
transportation, the artificiality of our present point 
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of view becomes far more striking. And these sup- 
positions are not chimerical by any means. Giant 
power is already a matter of solicitude to legisla- 
tures and, we may guess, to great electrical corpor- 
ations. Hlectrical power differs from coal as a 
source of energy in this: it can be used in power 
units of any size with equal efficiency. A motor- 
driven sewing machine is just as efficient as an 
electric locomotive. Consequently it is not neces- 
sary for the utilization of electrical energy that 
machines be assembled in a single plant of vast 
dimensions. So far as the power is concerned, each 
machine might as well be in a separate building— 
for instance, in a work room connected with the 
operator’s home. Thus giant power may effect a 
demobilization of industry once more from the 
factory to the home, and from the city to the 
countryside. The great bridges, railways, ete., 
which no less than great buildings have required 
tremendous steel mills for their manufacture, may 
all be retired from use by air transportation. Thus 
the demobilization may actually be complete. If all 
this should occur, it would then appear that even 
the building of cities and the development of urban 
life (the characteristic feature of recent civiliza- 
tion) was an impermanent phase and not the 
permanent condition of life under the machine 
technology; so that whatever social adaptations we 
have made to machinery thus far would turn out to 
be as abortive as our steam engines. The full 
development of the mechanical arts is in the future, 
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and the civilization which will be required by the 
mechanical way of life is equally in the future. Thus 
it appears very possible indeed that the industrial 
revolution, instead of having transpired and worked 
itself out in the seventeen seventies, has actually not 
yet really begun. We have seen only its preliminary 
stage, the first act of the drama. 

There is still another reason, and that the most 
important one of all, for believing that we have 
witnessed only the opening of the play. Whether 
our industrial system has reached its final stage or 
not, whether the future of machinery is to be the 
same or much different from what we already know, 
nothing is clearer than this: even as it is, it has 
not yet fully had its way with us by any means. On 
the surface modern life is very different from what 
the human race has ever known before. These tre- 
mendous cities and thundering machines, these 
specialized occupations and standardized enjoy- 
ments, give an appearance to life very different from 
any it has ever had before. Nineveh and Tyre, 
Athens, Carthage, Rome, Byzantium, Paris of the 
time of Abelard, Florence of the time of Leonardo, 
London of the time of Shakespeare, were all very 
much of a piece compared with New York of the 
time of Edison. The differences among them are 
great; but they are not so great as the difference 
between each one and New York. Not even the 
differences between any of these and the aboriginal 
cities of Egyptian, Minoan, or, for that matter, 
Mayan civilization compares with the difference be- 
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tween Shakespeare’s London and New York. The 
industrial revolution represents a major cleavage in 
the history of civilization, a fault line not between 
two hillocks but between two mountain ranges. 
What lies beyond is somehow separated from all 
that lies before. 

We do not know what lies beyond, because in our 
journey through history we are still carrying the 
baggage we have brought with us from the nether 
regions. We are not yet really living the life of 
modern civilization. We are living as Huropeans 
have lived in the past with slight allowance for such 
modifications as have been forced upon us by 
physical changes that could not be ignored. These 
modifications appear to be many—from the point of 
view of a present in which we still think of the 
industrial revolution as the invention of the spin- 
ning jenny. But the most casual survey of our 
living arrangements will show that though we go 
to work on the subway, and perform labors which 
no Klizabethan could have comprehended, we come 
home to a fireside not greatly unlike Anne Hath- 
away’s, eat a dinner which she would have relished, 
since for all our tropical fruits and Burbank 
vegetables, its base and substance is still the beef 
and bread of Merrie England, and spend the 
evening playing a game but recently called ‘‘whisk.’’ 
Our machinery is modern; but our institutions are 
medieval. They are changing—into what, we do 
not know. For the present we think of the process 
as the ‘‘deplorable loosening of modern life.’’ 
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Manners and morals, we say, are being ‘‘relaxed.”’ 
We do not reflect when we say this that those 
manners and morals belong to an era which we snub 
with the epithet ‘‘dark ages.”’ 

Now it is not reasonable to suppose that the 
institutions of the dark ages will consort through an 
indefinite future with the technology of the machine 
ages. Those institutions were developed through ex- 
perience that was long out of all proportion to the 
brevity of our experience of machinery. Pre- 
sumably it was gradually and finally adapted to the 
conditions which prevailed then, conditions not 
essentially dissimilar to those that have prevailed 
in Europe since the stone age. The institutions are 
not essentially different either. A new technology 
has arisen. To expect a new civilization with a 
new scheme of institutions, manners, and morals, 
adapted to it as the old scheme was adapted 
to the old technology, is only reasonable. What is 
unreasonable is to suppose that the commuter’s 
train will continue indefinitely holding together two 
different and opposite civilizations on the opposite 
ends of the line: on one end, the occupations of the 
machine age; on the other, the institutions of the 
middle age. 

Our present civilization is a hybrid. The middle 
age was quickened by machinery and the present 
hybrid is its fruit. Like most hybrids, it shows 
every sign of being unfertile and impermanent, 
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Tat past from which the industrial revolution 
is so obviously loosing us is for the most part un- 
wept, unhonored, and unsung. We do not like the 
past, or its dead hand upon the present, and the 
farther we get from it the less we like it—quite 
naturally. We call our dissociated past the ‘‘middle 
ages,’’? and we make ‘‘medieval’’ a term of violent 
abuse. Our peculiar joy is novelty, and our delight 
is to let freedom ring. For better or for worse the 
new freedom is one of the chief constituents of 
contemporary life. It shows itself both in statecia 
and in stockings. 

There are various reasons for this, some more 
important than others. For one thing, the talk of 
the hour is always produced by the talkers of the 
hour; and the most fluent talkers are naturally the 
professional speakers and writers. Such people 
form a class by themselves. They are often said to 
be temperamental, by which they mean that they are 
not of ordinary clay and can not be expected to 
trudge along in the ordinary ruts, while we mean 
that they have an exaggerated opinion of them- 
selves and consider that what is good enough for us 
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is not good enough for them. Consequently the 
advanced thinkers of all ages have been abnormally 
interested in freedom. Probably there has always 
been enough oppression in the world to justify them 
at the Last Judgment. But they have always been 
more sensitive about it than any one else; and while 
this is not necessarily to be counted against them, it 
still must be remembered to give the Devil his due 
and put us on our guard against the rhetoric of 
professional exhorters. 

Still, it must be admitted that very few apostles 
of freedom have been temperamental enough to 
rebel against all order whatever. Most of them 
have denounced some particular oppression that 
has happened to be rife, and have led the vanguard 
of revolt against it. Their idea has not been to 
wander on, aimlessly, year after year in the wilder- 
ness of anarchy; their leadership has been directed 
to some specific land of milk and honey where, the 
particular annoyance having been removed, human 
life will be richer and finer, more beautiful, and 
fruitful, and everything. This means, of course, 
that freedom has had a new and special meaning 
every time it has appeared. 

The continual reappearance of the battle cry of 
freedom down through all the ages is therefore 
liable to produce a false impression, the impression 
that our past has been a steady succession of vic- 
tories over tyranny; whereas, in fact, each con- 
version may have been followed by a relapse, 
possibly in some other direction. This may or may 
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not have been the case. No rule can be laid down 
for either the affirmative or the negative. Hach 
case ought to be treated on its merits. But the point 
is that a dogma to the effect that every conversion 
was followed by a relapse, and so that humanity has 
made no real progress toward freedom, is just as 
reasonable and just as unreasonable as the opposite 
dogma, that the frequency of crusades proves how 
much progress has been made. The frequency of 
crusades proves nothing at all except the frequency 
of crusades, each of which is probably a law unto 
itself, 

These prejudices and preconceptions are espe- 
cially hard to disentangle where our most cherished 
past is under consideration. For example, the 
English-speaking peoples have long indulged in a 
myth that the foundation of ‘‘Anglo-Saxon free- 
dom’’ was laid at Runnymede, where King John 
signed the Magna Charta, in 1215. But the freedom 
that was sealed at Runnymede was a special kind of 
freedom. As many later historians have pointed 
out, the importance of this event was ‘‘discovered’’ 
by a British historian with a considerable gift for 
dramatizing history. What actually happened at 
Runnymede was a transfer of power from a single 
king to a group of feudal barons, a transaction 
which may have been good for the barons but almost 
certainly was of little or no use to us. In 1215 
feudalism was in its heydey, and Magna Charta was 
far from being the signal for its collapse, or for the 
‘‘forward march!’’ toward democracy—which was 
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the last thing a Norman baron would have dreamed 
of, if any Norman baron was well enough read in 
Greek and Roman literature ever to have heard of 
such a thing. That blot upon English history, the 
War of the Roses, was far more serviceable to 
democracy (if we can trust these later historians), 
inasmuch as it killed off most of the descendants of 
King John’s precious barons and gave ‘‘the people’’ 
their chance. 

A similar high spot in the panorama of freedom 
is the ‘‘bloodless revolution’? of 1688, when the 
‘‘worthless’? king was spurlos versenkt, and the 
highly moral William and Mary were installed upon 
the British throne by act of Parliament. This was 
a triumph both of freedom and tolerance—since 
James’ undesirability consisted largely in the fact 
that he was a Catholic. In other words, ‘‘tolerance’’ 
in 1688 meant giving Protestants a chance, even at 
the cost of dethroning Catholics. ‘‘Freedom”’’ sim- 
ilarly meant reducing the authority of the crown 
and increasing that of Parliament—very nearly the 
same Parliament which had repealed Cromwell’s 
equalizing laws only twenty-eight years before. 
The expulsion of James II was a very special breed 
of liberation. 

The new freedom is a mongrel cur in comparison. 
Certainly it is not the ‘‘freedom to worship God”’ 
of the Pilgrim Fathers. Nor is it the independence 
of the United States, upon which rests our official 
title as a free nation, independent of His Britannic 
Majesty. The modern declaration of independence 
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is more extensive and various than any of these. 
No single crusade is under way. Children are 
declaring independence of their parents; parents 
are declaring independence of their children; wives 
are declaring independence of their husbands, (and 
perhaps even vice versa). Laborers are demanding 
to be freed from their bondage to employers. Hm- 
ployers are demanding freedom from the restric- 
tions of government. Authors and producers are 
demanding to be free of all restrictions, and teachers 
are demanding their ‘‘right’’ to run their schools 
and colleges to suit themselves and are politely re- 
questing their trustees to walk the plank. The 
tyranny of convention is everywhere denounced. In 
sum, we are declaring our independence not of our 
sovereign but of our past. This is a new freedom. 

Even so, the new freedom is distinguished only 
by its variety and magnitude. Every revolt is a 
revolt against the past. But as a rule it is some one 
feature of the past which pinches. That is not the 
case to-day. We have a labor problem. But we 
also have a divorce problem, a religious crisis, an 
educational revolution, and a ‘‘futurist movement’? 
in all the arts. Hach is just as acute as the 
industrial unrest and just as important for the de- 
partment of life concerned, though all may not be so 
crucial for the immediate welfare of the community 
as a severe strike. 

Many peaceably inclined writers have been 
soothing us recently with documents calculated to 
show that unrest is to be found in all periods. They 
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quote some prodigiously old Babylonian hieroglyph 
to the effect that everything is changing; things are 
not what they used to be, or Saint Augustine’s caus- 
tic denunciations of the looseness prevailing in his 
time. These are excellent sedatives and no doubt 
they are wisely administered. No one is going to 
profit by becoming hysterical over our state of flux. 
Nevertheless, the admitted facts—that other periods 
have experienced transition, and that some people 
in every community deplore the passage of better 
and older days—need not be taken as a complete 
disproof of the evidences of transition which still 
exist before our eyes, whether other people have 
seen similar things or not. 

Neither is the theory of evolution entirely satis- 
factory as a comfort in time of need. Huxley 
defined evolution in words calculated to satisfy 
scientists and confuse other people, the net effect 
being that it is a development from the simple to 
the complex. According to the formula, civilization 
also might be expected to become constantly more 
complex. So far so good: ours bears out the 
formula. But neither in biology nor elsewhere in 
nature is evolution a process of accelerating change, 
ending in continual flux. Higher animals are more 
complex than lower ones; but they are just as stable, 
so far as we can see. Under the evolutionary 
rule, therefore, civilization might become more 
complex. But there is nothing in the formula to 
justify its becoming at the same time more fluid. 
Sir Henry Maine, the great English historian of 
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law, laid down the rule that the history of European 
institutions is a movement ‘‘from status to con- 
tract.’’ But he did not intend to convey the 
impression that the change has been from status 
which can not be altered to contracts which can and 
will be broken. To a jurist, contracts are sacred. 
The development was from involuntary to voluntary 
relationships, both equally rigid. 

The status-to-contract formula is an interesting 
one because it suggests what lies behind the new 
freedom. To go no farther back, the basis of 
European civilization is that scheme of institutions 
which we call medieval, or feudal. This can be 
pictured as a series of established relationships of 
a very personal character. The population was 
stable and, in any given locality, homogeneous; and 
each man occupied the station he did and pursued 
the vocation he did pursue by virtue of being that 
person. Status was attached to the man, and passed 
on to his children just as names are passed on 
to-day. Indeed, the naming system is a vestige of 
that order, a highly significant vestige, and the 
Lucey Stone League of women who refuse to abide 
by it is a very pretty straw in the modern wind. 
However, the change in which Sir Henry Maine was 
chiefly interested was economic in the sense that the 
determination of status ceased to be entirely (and 
at a later date even largely) a matter of being a 
certain person, and came to be a matter of owning 
property, or assuming a certain profession. No 
doubt this is a considerable change. Certainly the 
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historic causes of it are extremely complicated. But 
one can hardly help observing that it does not 
greatly alter the status of anybody. Whereas a 
nobleman once occupied a certain relation to a sov- 
ereign, from whom incidentally be held certain 
estates as a sign and seal of that personal relation- 
ship, later he occupies the position of landlord (of 
those same estates), and by virtue of being a land- 
lord is incidentally placed in a certain relation to the 
sovereign (in matters of taxation and so on). Where- 
as the men who worked his estates were once serfs 
bound to the land by their personal relation to him, 
the lord, later on they are tenant farmers and farm 
laborers, designated as such not by descent but by 
inheritance—or the lack of it. 

So far as the nobleman-employer and the serf- 
tenant are concerned, this change has often been 
effected very rapidly with scarcely perceptible 
alterations of the actual lives of either party. Ina 
Latin-American country, let us say, peonage exists 
such that the males of a certain class are bound to 
the soil and obliged to work it under the direction of 
a free-holder. Peonage is then suddenly abolished 
by law. The peons must thereafter be paid wages, 
or goods in leu of wages. But having no other 
occupation they naturally continue to work as 
before, while not being any more skilful or provi- 
dent than before they go rapidly into debt to their 
employer, who graciously allows them to do so, and 
to spend the balance of their lives legally wage- 
earners, but actually peons. 
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The economic ‘‘revolution,’’? by which the shift 
of base from status to contract took place, consider- 
ably preceded the industrial revolution, and need 
not necessarily have been followed by it at all. Had 
it not been, European society would no doubt have 
gone on much as it had gone on in the past. The 
powers of wealth arranged the population very 
much as it had been arranged before. Wealth is no 
more diaphanous or volatile than patents of no- 
bility. Poverty is no less ruthless a taskmaster 
than a bailiff. Apprenticeship as a cobbler or a 
lawyer fixes a man just as securely in one century 
as in another. But more important than this: no 
further changes need ever have occurred, barring 
further accidents. There is nothing about the cap- 
italistic system to discommode the established life, 
for example, or to throw religion into turmoil. 
Capitalism is merely a codicil of feudalism. 

Once this is understood, it immediately becomes 
clear not only why the new freedom is more than a 
polite continuation of the orderly process of change 
that has been going on since Magna Charta, if not 
since Babylon or Eden, but even what the protest 
is all about. The protest is directed against the 
whole medieval-feudal-capitalistic system of per- 
sonal relations and social institutions. In this it is 
as different from the ‘‘freedom’’ and ‘‘tolerance”’ 
of the bloodless revolution of 1688 as modern New 
York is different from restoration London. No 
doubt the historic process which hes between these 
two is a continuous one; but that does not mean that 
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nothing else besides that continuity has occurred. 
What has occurred is—New York, and all that it 
stands for. This had not occurred in 1688. It had 
not occurred effectively when Sir Henry Maine sur- 
veyed the process half a century and more ago. The 
spinning jenny had occurred; but not having seen 
Times Square at half past five, Sir Henry Maine 
underestimated the importance of machinery. Sur- 
veying the scene from the perspective of his time 
and limitations as a jurist, he looked upon owner- 
ship and saw that it was feudal. He therefore 
recorded the change quite accurately as a movement 
from status to contract; and being an optimist he 
felt that this was progress. 

The formula will not do to-day because the 
world of to-day is not only capitalistic but indus- 
trial. Having been at it at least since the time of 
Henry VIII, the Anglo-Saxon world is pretty effec- 
tively adapted to ownership as the basis of its 
social institutions, so that the family life, the spir- 
itual life, the artistic life, even—in the main—the 
intellectual life of the old order have been brought 
forward with no more alteration than four hundred 
years effect at any time. At the end of this period, 
however, another and a far greater change had 
occurred. Its magnitude can be indicated quite 
simply by one fact: population. One hundred and 
fifty years ago (before the spinning jenny) the pop- 
ulation of Hurope was what a Cesar might have 
dreamed. To-day, only the industrialism that has 
brought it forth could continue to support it. 
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This population finds itself living, and building 
machinery, under a scheme of institutions that was 
worked out through hundreds of years of stable (if 
not peaceful) agriculture, with the merest smatter- 
ing of commerce and manufacture. The inevitable 
result is dissolution. The medieval social order is 
quite inadequate, and it is therefore palpably 
dissolving before the eyes of all beholders: religion, 
home, school, art, letters, intellectual life, man- 
ners, customs, and morals, the system of ownership, 
and the very stratification of social classes. What 
we are witnessing in the new freedom is not a cru- 
sade for one specific objective: the dethronement of 
a Catholic, or the defiance of a trans-Atlantic sov- 
ereign; it is the disavowal of an entire past. It is 
the dissolution of civilization—the whole of it, and 
the only one we have. 
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For Sate—Suburban: Choice five and six room 
bungalows; electric lights, gas stoves, steam heat; 
breakfast nook in kitchen; tiled bathrooms; garages 
with heat if desired; close to elevated and proposed 
subway extensions; moderate first payment and 
monthly instalments. 

With these sinister words every issue of every 
daily paper announces the break-up of the funda- 
mental institutions of western civilization. It is not 
the ‘‘realtor’’ who is sinister, in spite of his delusive 
invitation to ‘‘own your own home’’ and let him 
own the mortgage. As the Official Eulogist of a 
great university wrote not long ago of a real estate 
millionaire from whose booty the university had 
received bountiful largesse, ‘‘He was fired by a 
great ideal that the people should own the land’’— 
of course after paying him for his trouble of com- 
puting and deducting the probable increase in value 
of their land during the next generation or two and 
of erecting on it five and six room bungalows 
ealeulated not to outlast the grandchildren. But 
whether idealism or business, this is a common 
phenomenon. The realtor may be responsible for 
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the pseudo-tropical architectural and the match-box 
construction of these edifices; he may even be 
chargeable with the peculiar form of instalment- 
tenantry which suburban landlordism takes; but he 
is not responsible for the demand which has brought 
him and all his dubious devices into being. He is 
not the creator of the market for rented and pseudo- 
rented houses; for rows, and strips, and blocks of 
ready-made houses; for standardized houses, all 
exactly alike, from Forest Hills, Long Island, to 
Monta Villa, California, and from Bar Harbor, 
Maine, to Coral Gables, Florida; and above all for 
small houses, five and six room houses, convenient 
to the subway. In all this he is deferring to forces 
more sinister, even, than his ideals. 

The full meaning of this omnipresent five room 
bungalow can be read only in a contrast. If we 
obey the exhortations of the Blue Book and slow 
down to twenty-five miles an hour as we drive 
through some old New England town, we are 
rewarded by a fine view of the vestiges of a civiliza- 
tion that has passed. These old straggling home- 
steads are indeed astonishing. They seem to have 
been set down in no sort of order ascertainable by 
our city-bred eyes. Apparently such a thing as a 
fifty-foot lot had never been heard of at the time 
of their construction. Relationship to rising 
sround, or to standing trees, was more important at 
that time than frontage and acreage. Moreover, 
few of them seem to have been built all at one time. 
Wings succeed wings, retreating with a succession 
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of courtesies from three stories to two, and from two 
to one, and from one to low-roofed passages leading 
off in confusion to vague out-houses—the sheds, 
barns, and stables of old-fashioned husbandry. 
From the haphazard architecture of the successive 
additions, one can read the history of the family. 
At such a time a wing was added to make provision 
for the aged mother and two spinster aunts who 
stayed on as a permanent residue of the old family 
after the son and his new wife (and expected chil- 
dren) took possession of the original home. At such 
another time, the children having materialized, a 
kitchen was thrust back to relieve the pres- 
sure. Meanwhile prosperity came, and with it a 
dairy connected with the rear of the house by a 
passage. Such is the saga of the homestead. 

It would hardly be polite to stop the car and 
make some excuse to inquire into the moral condi- 
tions which prevail within these premises. But 
that is not necessary. In general terms—and that 
is as far as our interest extends—they are flaunted 
from the gables. Like homestead, like family. We 
do not need to be told that this house was built by 
the men and women who have occupied it, often 
with their own hands, but always under their direc- 
tion and to suit their individual needs. Probably 
they have never in all this history of construction 
and improvement considered the real estate market 
and whether the projected alteration would affect 
the salability of the house. They never expected 
to sell. 
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The successive enlargements of the establish- 
ment are still more revealing. To these people, the 
family meant something more extensive than a 
father and a mother and two children. It meant 
the parents of the father, if living; the mother of 
the mother, if widowed and without a son; any 
sisters of the father who remained unmarried; the 
children at intervals of fifteen months to a number 
seldom less than five or more than fifteen. This 
tribal group lived together under the same roof, 
though perhaps in different wings, for at least two 
reasons: the activities of the homestead were capa- 
ble of absorbing them all, and there was no outside 
influence to separate them. Whether they lived 
together in perfect amity and concord is not revealed 
to us passers-by. And if such a question had been 
put to them, they would probably not have under- 
stood it. They lived together without question 
because there was nothing else for them to do, and 
the conduct of fields, barns, dairy, and house were 
planned about their collective man-power. They 
were the basic personnel of the joint undertaking. 
The common undertaking was possible only on a 
basis of the guaranteed labor of that group. Defec- 
tion was high treason. In such circumstances, com- 
patibility of temperament is a luxury not to be 
thought of whether it is present or not. 

The five room bungalow contrasts with this 
establishment at every point. At the very outset 
it assumes the break-up of that family group about 
which all western civilization has until recently 
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clustered. We may take this for granted now; but 
that does not mitigate its gravity. Only the most 
short-sighted can regard divorce as the breaking 
point of the family. On the contrary, it is the last 
despairing gasp of an already doomed institution. 
To be sure, there is no sacramental relation between 
parents and children and maiden aunts; but there 
is a hoary injunction to the young to ‘‘honor thy 
father and mother’’; and that was no doubt ex- 
pected to be sufficient. It always has been. Such 
relationships are blood-relationships, and can not 
be altered by swearing to love, honor, and obey. We 
are not told that what consanguinity has put 
together no man may put asunder because no man 
can effect consanguinity. The fundamental stability 
of the family system is the stability of this relation- 
ship of blood. Marriage itself derives its impor- 
tance from it, since marriage dictates the channel 
through which the continuity of the generations is 
to flow. This continuity has now been broken. We 
assume as a matter of course that each generation 
is to shift for itself. The five room bungalow marks 
the dissolution of the ties of blood. 

In his admirable survey of the basic institutions 
of civilization, Primitive Society, Professor Lowie 
remarks that there is no people without a clearly 
defined family system. The various systems differ 
very greatly the world over. Methods of reckoning 
family ties are anything but uniform. But some 
method of reckoning is everywhere in vogue. In 
every community, men, women, and children live 
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together in groups determined by some stable 
arrangement—everywhere, that is, except in modern 
industrial communities. There the only method of 
reckoning known to the European peoples is break- 
ing up and nothing is taking its place. Of the old 
Kuropean family, the elders, the spinsters, and the 
younger brothers and sisters, have all disappeared— 
somewhere. It is said that between Twenty-Third 
and Fifty-Ninth Streets, Eighth Avenue and the 
Hudson River, in New York City, there lives a float- 
ing population of one million roomers. No doubt 
this consists of the discarded parents, aunts, 
mothers, and sisters of the five room bungalows. 
The children are not discarded; they are pre- 
vented. Bernard Shaw once wrote that the most 
potent invention of the nineteenth century was the 
technique of contraception. But he was carried 
away by an exuberance of revolutionary enthusiasm. 
These five room manors are, certainly, birth control 
bungalows. They are not expected to receive the 
gifts of God in unlimited numbers. But before the 
young husband and wife have commenced to prac- 
tise voluntary parenthood, they have already broken 
with the family system. They have left the neigh- 
borhood of all their relatives to take their ‘‘flat’”’ or 
suburban villa. They have already accepted the 
dissolution of the family as a fact. That being the 
case, a limited parenthood follows as an inevitable 
corollary. If contraception had not existed, co- 
incidentally with these other circumstances, it 
would have been necessary to invent it. Ditto 
[104] 


DISSOLUTION 


divorce. The loosening of the ties between husband 
and wife is rather to be expected when that husband 
and wife are practically alone in the world. For 
what should they stay together? Only to satisfy 
our passion for not recognizing facts? If we would 
check divorce, we must begin by abolishing the five 
room bungalow. We must make it obligatory upon 
all married persons to remain for the duration of 
their lives upon the family domain of the husband; 
and we must provide a family enterprise which, like 
farming, requires to be carried on with unbroken 
continuity by one generation after another. Under 
the existing circumstances, divorce only poses this 
question to society: if all the other members of 
what was once known as the family are to be scat- 
tered to the winds, by what logic do you reason that 
husbands and wives can be made the sole exception? 
No, the five room bungalow, having abolished the 
ties of blood, wipes out the tie of sacrament almost 
without effort. It is not, as some say, the scene of 
progressive polygamy. That analogy does injustice 
to polygamy, which is a stable and highly central- 
ized system wherever it exists. Western civilization 
has received no such gift. It is not abandoning one 
system of reckoning and taking another, like infidels 
converted to Mohammedanism. Its family has dis- 
solved, and its marriage is dissolving—into chaos, 
contained in the five room homestead. 

The bungalows are highly standardized, to be 
sure, and present an appearance of extreme regular- 
ity. But the regularity comes from their builders, 
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not from their occupants. In this they differ from 
the ancient homestead, which was built by the 
people who used it and of necessity expressed some- 
thing of their peculiarities. The bungalow is regular 
and typical because it is ready-made. The only need 
it expresses is the need to move. Such houses have 
to be regular and typical because they have to re- 
ceive a variety of tenants; and the tenants want just 
such interchangeable abodes because they have to. 
move. To this end they are provided with ‘‘suites”’ 
of furniture, as standardized as their houses, 
planned to fit the houses—any of them-—with the 
invariable pattern: living room suite, dining room 
suite, twin bed suite, and so on. The furniture, like 
the houses, provides the facilities only for the basic 
occupations of eating and sleeping. Nothing else 
is ever conducted in these establishments. Each 
house has its twenty feet of lawn in front, with a 
three foot strip down one side and eight down the 
other (if there is no garage, in which case substitute 
six feet of concrete drive), with twenty feet more 
of clothes yard at the back. On these strips grass 
is raised—the vestigial crop, perennial and uni- 
versal, a landlord’s fixture, like the plumbing. The 
tenant owns his lawn-mower, which he drags along 
with him from domicile to domicile in the safe ex- 
pectation of a standardized front lawn. A rotation 
~ not of crops but of cultivators! 

This rotation—the basic condition which has 
brought forth the lawns, the houses, and the furni- 
ture—is lovingly discussed by economists under the 
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name of the mobility of labor. The theory is that 
under the benign influence of economic motives, men 
flow naturally to the places where they are needed, 
and recede in an ebbing tide from the vicinity of 
industrial depression. Whether this actually nap- 
pens as it is described is a great question. There 
have been some startling migrations in the modern 
period not unrelated to industrial growth. In the 
first half of the nineteenth century crop failures in 
Ireland and factory building in Manchester sent 
swarms of men, women, and children across the 
channel to the industrial centers. Similarly the 
building of American industries has brought other 
swarms across the Atlantic from every country of 
Europe to the industrial centers of the United 
States. Perhaps these people have sought pros- 
perity, and perhaps they have found it. But an- 
other way to describe their migration omits all 
mention of the lure that dazzled them, and points 
out only that great mechanical units were brought 
into being which demanded man-power. ‘These 
mechanical enterprises accordingly reached forth 
and took the man-power wherever they could find 
it. The migrations were not tribal meanderings 
such as carry nomadic peoples back and forth, to- 
gether with all the appurtenances and occupations 
of their persistently nomadic life. They were sud- 
den transplantations. Kuropean peasants were 
picked up from the fields and hovels and set down 
in the factories and the tenements. Whatever is 
creative is the work of the machines. 
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In witness whereof, behold the five room bunga- 
lows of Gary, Indiana, and Longview, Washington. 
Lumbering is only lumbering, perhaps. But when 
lumbering is a machine industry, conducted on a 
large scale, and demanding a considerable man- 
power, the lumber industry settles upon a spot and 
erects a town of twenty-thousand-souls capacity 
over night. The five room bungalows are knocked 
together in rows, all drawn from the same plan, all 
made of the same stuff, all owned by the same firm, 
and all created to the same end: to house an ex- 
pected population which does not yet exist. This is 
not merely economics; it is machinery, the reduction 
of human habitation to a machine product and the 
imposition of the requirements of machine produc- 
tion upon human society whatever the effect may be. 

So it is with Gary, Indiana, and so it is with 
every factory town in every land, and so it is with 
modern urban life generally. The subdivision busi- 
ness, whereby whole blocks and boroughs are 
brought simultaneously under the wheels of the 
concrete mixer, and whole town-size suburbs raised 
at once in a fashion that allows the first tenant the 
individuality of his choice of paint, much as the 
first owner of an automobile can express his taste 
in enamel, is really one department of a vaster sys- 
tem ruled no less inexorably by machines. The 
- occupations of suburbanites may be more varied 
than those of the residents of Gary, Indiana. They 
are bound together into urban areas by the inexora- 
ble requirements of transport and shipping, the 
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focus of raw materials, the availability of power. 
These forces, mechanical forces, pile machinery to- 
gether. They also pile tenements together and sow 
the dragon’s teeth of five room bungalows in all the 
choice suburban subdivisions, and pile the popula- 
tion into them. 

But the institutions of western civilization are 
attached to the soil (for better or worse), and refuse 
to pile. Consequently they are being lost in the 
shuffle. 
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PART TWO 
ScrENCE Presents APOLOGIES 


As any one can readily ascertain simply by read- 
ing the works of scientists, there has never been a 
time when the scientists have not been pretty 
acutely aware of the effect their work was having 
upon established beliefs. Obviously, they have not 
understood its bearing upon the whole of civiliza- 
tion. If they had seen the process in that perspec- 
tive, they would not have been troubled about 
science. They would have understood science itself 
as a symptom of a larger and deeper process. They 
would have seen that the driving force behind 
science is machine technology; and they would have 
understood that machine technology as a whole, and 
not merely the verbal promulgations of the scien- 
tists, is responsible for the dislocation of European 
culture. Scientists do not see this now, and they 
did not see it in the past. Therefore they have 
regarded the famous conflict ‘‘between science and 
religion’? as a clash merely between two rival 
systems of ideas. 

Assuming that the discrepancy is intellectual, 
the means of its resolution must be intellectual, 
too—thus the scientists have reasoned; and 
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accordingly they have one and all, from Copernicus 
to Millikan, addressed themselves resolutely to re- 
solving it. What thought hath put asunder, thought 
must not fail to join together. Roughly speaking, 
this ceremony of re-union has passed through three 
phases. In the first phase, science was on the de- 
fensive; in the second, the deadlock was complete; in 
the third, science holds the field and is dictating a 
victor’s terms. In the first phase, therefore, the 
scientists were in a humble mood. We see them 
standing before the judgment seat of established 
beliefs and anxiously pleading their case with many 
devious arguments for their right to be allowed to 
live. The supreme truths—they wished it clearly 
understood—were revealed by a higher authority 
than science. With such as these they had no 
quarrel. The heavens declare the glory of God, the 
firmament showeth His handiwork; if they might be 
permitted to exhibit something of the richness of 
detail of the starry galaxy they would be indeed 
content, and would only too gladly join their little 
melody to the universal chorus of divine acclaim. 
The attitude of scientists is different to-day, 
although it is scarcely more sophisticated. ‘To-day 
we are obliged to recognize with some concern that 
the Almighty has gone into hiding. The voice of 
_ scepticism is loud in the land. This is a disturbing 
fact. No victor cares to triumph so completely that 
the vanquished is quite annihilated. Science now 
has everything its own way. It can afford to be 
generous; and generous it is. The prevailing 
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opinion is, therefore, that science on the whole 
endorses God. We are urged not to be hasty in 
dispensing with religion bag and baggage. There is 
much about it that is true and valuable, namely, 
that part which is authorized by science; and if we 
expect science to do the right thing by us, we must 
do the right thing by its protégé. Love me, love my 
God. 

These two states of mind are not strictly chro- 
nological, of course. It is said that the science of 
thermo-dynamics still assumes a demonology—a 
divine propulsion of the particles of matter—that 
would have been thoroughly congenial to Copernicus 
or Newton. It is also said by critics who consider 
it a compliment that Galileo’s recantation and Des- 
cartes’ cautious hedging were in the best tradition 
of modern finger-crossing ambiguity, and for equiv- 
ocation would have done credit to an American 
university professor. These specific charges may 
or may not be true. But it is true that absurd 
naiveties can be found in modern as well as ancient 
works, and that the present generation of scientific 
writers is not the first which has found profit in 
being insincere and meretricious. Still, taking the 
literature as a whole, it is also true that the early 
scientific writings approached this problem in a 
state of mind that was more naive than insincere; 
while a wide reading of contemporary scientists 
does certainly produce the impression that they 
are—for the most part, and whether deliberately or 
not—decidedly ambiguous. 
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This, at least, is not the case with the philos- 
ophers. The central and most important episode in 
the relations of science and religion is called 
philosophy. The reason for this is that the men 
who played the leading parts were completely ab- 
sorbed. They had neither time, energy, nor interest 
for anything else of consequence once they had come 
to realize the completeness of the deadlock between 
these two imposing systems of ideas. Some of them 
were scientists and have to their credit scientific 
achievements of such magnitude as to justify the 
invidious claim that they were the greatest intellects 
science has produced. Others were drawn in from 
the religious side; and whether like Bishop Berkeley 
they remained faithful to their church, or like 
Spinoza achieved a glorious apostasy, they compare 
very favorably indeed with the rank and file of their 
colleagues in the faith. If any evidence is required 
of the sincerity and candor of such men, it can be 
found in a little investigation which was made not 
long ago into the state of faith of the various pro- 
fessions. This inquiry disclosed among other inter- 
esting facts that of all groups the philosophers are 
the least pretentious about matters of belief—about 
which, it might be supposed, they properly should 
know the most. It is also interesting that those of 
their number who have been most celebrated for the 
aid and comfort they have given religion in resisting 
the encroachments of science and ‘‘materialism,’’ 
have almost invariably not been themselves pro- 
fessing Christians. 
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Here, indeed, we have the clue to this episode in 
the great discrepancy, the episode of deadlock. 
What the philosophers have gained in sincerity and 
resolution, they have lost in futility and impotence. 
What could be more futile than to have defended 
religion without having been able to accept it? 
Others they save, themselves they can not save. 
This is what makes the central, philosophical, epi- 
sode the most interesting and also the most difficult 
of the three. We are more accustomed to dealing 
with men who can not say what they mean, like the 
early scientists; and with men who do not mean 
what they say, like recent scientists. We have only 
to look over their shoulders to see what is happening 
to them. But the philosophers have been so resolute 
about pursuing their meanings to the ultimate 
infinitude of candor, and they have found so very 
little to say when they have got there and said that 
little with such excruciating caution, that it is 
always a matter of some difficulty to make out what 
they are talking about. But we must do it—and it 
is an interesting thing to do—because only in 
philosophy can we see how, when they are really 
resolutely opposed, science and religion grind each 
other completely into dust. 

Not only have most philosophers realized this: 
they have also realized what it means. It means the 
utter helplessness of either science or religion to 
take the other’s place; and it means the impos- 
sibility of civilization’s resting on a combination of 
the two. The combination may be amenable to rea- 
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son. It is not amenable to folk-lore. We may shut 
our eyes about this now, as so many scientists are 
advising us to do; but sooner or later we shall find 


it out—in retrospect. 
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THE MECHANICAL DISPENSATION 


Ir any scientist or inventor, not to say president 
or bishop, could see in advance what changes would 
be wrought in human living through the use of the 
device he had hit upon, he would destroy it instantly 
and spend the balance of his life in a monastery. 
This not because of any special conservatism, but 
because there are for all men certain aspects of life 
that are too dear to be tampered with, and he would 
see his machine ruthlessly demolishing these—to 
his excruciating pain. But fortunately or un- 
fortunately, we are not gifted with that clairvoy- 
ance. Therein lies the potency of the machine. If 
we were, it would be destroyed. Since we are not, 
it is allowed to remain, though we may assassinate 
its inventor in the depths of our folly. What the 
Inquisition should have done, of course, is obvious: 
it should have provided Galileo with a princely 
pension, thereby insuring his further inactivity; but 
it should have destroyed with the most meticulous 
care every vestige of his telescope. Incarcerating 
the inventor after his device has got abroad is pre- | 
cisely analogous to quarantining a man for small- 
pox after he has recovered from the disease—and 
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given it to all his friends. Galileo scarcely felt him- 
self a heretic at all; but his telescope has been in- 
citing other men to heresy for three hundred years. 

Heresies are not matters of faith; they are 
common observations. The church was right in its 
judgment of what Galileo did, and wrong about the 
importance of what he said, because what he did 
could be and was repeated. The only effective 
heresies are the ones that arise in this way—as the 
result of general practises which gradually lead 
men to new ways of thinking. Such states of mind 
can be heretical, of course, only if the new practises 
disturb the ancient order of things. The state of 
mind of any people is after all part of its total ad- 
justment to life. Ideas are habits no less than insti- 
tutions. In any stable civilization, the ideas and 
the institutions, and the means of livelihood and the 
physical environment are in pretty complete ad- 
justment to each other. That is what civilization 
is: a scheme of adjustment. Anything which upsets 
that adjustment will necessarily cause a long train 
of readjustments which will begin with the aspects 
of life that are nearest the impinging change and 
end with those which are most remote and general. 
In the present state of history and anthropology no 
absolute dogma is possible. Yet there are many in- 
dications that such punctures in the established 
order of civilization occur almost by necessity in 
the barnyard rather than the temple or the capitol. 
So long as the means of livelihood of a people 
remain essentially unchanged, its civilization is 
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likely to weather even fairly cataclysmic changes in 
the personnel, or constitutional superstructure, of 
the body politic. But a change in the weather af- 
fects every stomach, and consequently every heart 
and head, if the change is great enough and perma- 
nent enough. The only heresies that are effective 
are the ones that begin at home. 

This is why the heresies of the machine are so 
superlatively effective. Machinery begins by alter- 
ing the day’s routine, and ends by altering the 
cosmos. Its effects are universal because its in- 
fluence is universal. Nothing, indeed, but the forces 
of nature is satisfactory for comparison with it. 
The effect of a technology which multiplies by one 
hundred the population which a given area, say 
England, is capable of sustaining, is the same as 
though the area of England be conceived as ex- 
tended a hundred times. But such a conceit like all 
fancies based upon magnitude alone throws the 
imagination off the scent. To conceive modern in- 
dustrial England as medieval agricultural England 
multiplied by any given figure is to lose the point 
of contrast. It would be far more realistic to note 
that the area of England, or any other country, has 
actually shrunk by as much as the difference in the 
rapidity of transport will account for. Here is a 
comparison which is not imaginary. It is not ‘‘as 
if’’ the world were changed in magnitude. For 
human purposes, the world is actually changed. 

The significance of machinery for human civiliza- 
tion lies in the fact that it alters what is most 
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fundamental to man: topography and climate. It 
makes regions accessible which were never accessi- 
ble before. That is an alteration in topography. It 
makes wheat grow where it would never grow 
before. That is an alteration in climate. 

Even this figure is not quite adequate. Ma- 
chinery has altered the significance of earth to man. 
Whereas all human civilization in the past has been 
bound to the soil; now it is indentured to the 
machine. The difference does not appear important 
at the breakfast table. What is consumed there is 
wheat and corn, eggs and milk, berries and fruit. 
Biologically, man is the same animal he has always 
been. He is totally dependent for life upon the 
exploitation of plants and animals. Furthermore, 
man has never been a grazing herbivore or beast of 
prey. As a hunter, a herder, an agriculturalist, he 
has always used tools. That means, of course, that 
there has always been some degree of division of 
labor, some arts and crafts in every human economy. 
But this is not the point. The transformation 
effected by machine industry is a re-creation, not of 
digestion nor of manual skill, but of community 
life. The requirements of the stomach are one thing. 
Conditions of life are another. The machine has 
altered the latter. Whereas in the past, not only 
man as a species, but every community as an organ- 
ized group of men struggling to wrest the means of 
life from the jungle or the soil, have been bound to 
the soil or the jungle upon which they were located; 
now tremendous numbers, forming not only cities 
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but even nations, more populous than ancient em- 
pires, exist more or less independently of the food- 
bearing properties of the terrain on which they 
live; and as time goes on the dependence is less 
rather than more. There is no need to enlarge upon 
the situation. The facts are obvious. 

What is not obvious, though it is incaleulably 
important, is the effect of the change. That effect 
is mental. The imagery in which men envisage 
their thought is taken from their immediate 
physical environment. Where the community is 
agricultural with only a scattering of artisans to 
punctuate the prevailing rusticity, the physical 
environment that infolds men’s thoughts is that of 
the countryside, pasture land, or jungle. For the 
industrial community, whatever it may receive 
instead, that setting is removed. The physical 
environment of human life as it appeals to the 
imagination of common men is altered by urban life 
and machine employment. Machinery alters the 
environing climate and topography by removing 
wind and weather from human preoccupation and 
substituting something else. Entirely apart from 
what that something else may be, this alone is a 
profound change. 

For one thing, the climate of wind and weather 
is utterly precarious. Without denying that in- 
dustry is subject to fluctuation and that hard times 
do recur under industrial economy, we can neverthe- 
less see that in exempting men from the utter day 
to day precariousness of storm and drought, ma- 
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chinery has effected a complete reorganization of 
human imagination. The weather has been with- 
drawn from circulation as the pattern of human 
thought, and with the weather—the Great Spirit. 
Recall the Litany: ‘‘From lightning and tempest, 
Good Lord, deliver us.’? Take note of the common 
law. In the common law the vagaries of climate are 
definitely personal. In the receipts issued by ex- 
press companies, and in insurance policies, earth- 
quakes and tornadoes are described as ‘‘acts of 
God’’? as a matter of course. Because these cases 
are closer to us than the rain gods of primitive man 
they make a very ancient fact most vivid. The 
forces of nature have always figured in the dreams 
of men as personal agencies. In short, animism 
has colored all human thinking, from the simplest 
savages down to the authors of the Book of Com- 
mon Prayer. 

The usual conception of animism is, of course, 
that it is a projection of man’s picture of himself 
into the impersonal realm of nature. But that 
definition is too sophisticated. Where, then, did the 
picture of human nature come from, that it is thus 
projected? Is primitive man to be credited with 
psychological insight beyond his mastery of natural 
history? If the savage makes any mistakes about 
nature, he is just as likely to make some about his 
own nature as about the outer world; indeed, he is 
certain to. Whatever he thinks of one he will think 
of the other, not because he projects a principle he 
understands farther than is exactly right and 
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proper, but because he is a natural monist (con- 
sistency being, apparently, a feature of the cerebral 
cortex) and feels impelled to apply much the same 
imagery to all the subjects he considers. Animism 
is not a projection of a ‘‘presumably true’’ con- 
ception of the human spirit into the external world. 
It is a conception of both the world and man in 
certain terms. What those terms have been is 
obvious. How remote they are from the scientific 
view of the human mind modern psychology is now 
showing, just as vividly as modern astronomy ever 
exhibited the short-comings of animistic star-gazers. 
The trouble with the common definition of animism 
is that it was laid down by those astronomers before 
the scientific psychologists had come along. 

What probably happens in the mind of the man 
who communes with nature, as all human civiliza- 
tion has done heretofore, is that he assigns to the 
winds the emotions natural to man, and to man the 
powers natural to the winds. The great spirits 
have feelings like man; man is a causal agent like 
the spirits that rule the wind and the wave. The 
sense of cataclysmic force is read into the entire 
cosmos evenly. Man’s power is a matter of over- 
weening pride; nature’s is one of blind terror. But 
in either case the emotional tone of the conception 
comes from the abject dependence of man upon the 
weather. When the sun shines, the grain shoots up. 
When the wind blows, the tender sprouts are all laid 
low. The sense of power, of a power that is benefi- 
cent or malevolent as all human operations are, is 
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the leading motive in the whole symphony of human 
thought. The one thought which is perpetually 
hovering in the human imagination is that of the 
relation of man to the powers that rule his destiny. 
Animism is not the product of intellectual naiveté. 
In one form or another it is the philosophical 
embodiment in human thought of man’s relation to 
nature whenever and wherever he lives upon the 
soil. 

But the precariousness of life is not the only 
reflection that arises from dependence upon the soil. 
If man is at the mercy of the Forces of Nature, the 
grains and the flocks are at the mercy of man. 
They, moreover, are organisms whose life cycles 
very closely resemble that of the human body. The 
interchangeability of man and the domestic animals 
or even the domestic plants is obvious. This re- 
flection also gives meaning to the animism of 
domestic man. The inevitable disposition of the 
farmer or the shepherd is to treat man, plants, and 
animals very much alike. What happens to one, 
happens to the others. What is good for one, is 
good for all. Reproductive potency, upon which 
husbandry depends, as well as human society, is 
much the same phenomenon in every species. 
Human fertility is symbolized by the overflowing 
cornucopia; the multiplication of the cereals is in- 
duced by rites of human sexuality, and is repre- 
sented even to-day by the ripe figure of the vigor- 
ously procreative woman. Mutual identification is 
complete. 
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This identification is a product of common labor 
in the fields. Only by the fusion of man and plants 
and animals in the toils of the husbandman does the 
imaginative fusion take place. The three are 
mutually assimilable only as the object of a common 
solicitude. To careless and indifferent people— 
children, for example—they bear no resemblance to 
one another. Nothing about a flowering plant sug- 
gests a parallel to the human generative cycle, 
unless the cycle of the plant be followed through 
with acute solicitude for maximum fertility and a 
bumper crop. In this sense, also, the insistent 
animism that runs through the whole history of 
human thought is an expression of the common 
occupations and common interests of men who have 
lived upon the soil. 

The onset of mechanical civilization is the great 
divide. It is not a meander in the rivers of civilized 
life in which earlier confluents are led over another 
course. It is another watershed. No one can begin 
to grasp its significance until he has realized this. 
The beginning of modern thought is not some dis- 
covery that has turned the current of the prevailing 
state of mind. Its real source is rather the first 
trickle of the imagination, the attitudes and ideas, 
of common men who live at the head of the mechani- 
cal watershed, on the modern side of the great 
divide. The state of mind of modern civilization is 
not a stage in the history of science. It is the reali- 
zation in articulate form of what it means to live in 
the world science has helped invention to create. 
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The course the waters will take is determined by 
the character of the watershed. The philosophy of 
the next generation is perceptible now only in the 
condition of life of the common people. From them 
flow the rivulets of imagery. 

Nevertheless science has appropriated the credit 
and the blame for this event. We have found our- 
selves thinking less of divine guidance in recent 
years and more of mechanical causation. To some 
of us the change has been natural and agreeable, or 
at least tolerable. We have accepted it without 
thinking much about it. But not to all: those who 
have had a stake in the old order have objected 
vigorously; and finding us offering up burnt offer- 
ings to the golden calf of science, they have seized 
upon it as the cause of our defection and at least 
attempted to trample it in the dust, overlooking the 
subtler causes of our change of heart something as 
Moses overlooked the part of Aaron in the cele- 
brated episode in which, as Exodus XXXII: 35 has 
it, ‘‘The Lord plagued the people, because they 
made the calf, which Aaron made.’’ ‘Thus science 
has been plagued for doing what has been accom- 
plished by other and subtler agencies. All scientists 
have resented this treatment and many of them have 
actually deplored the social changes of which 
science has seemed to be the cause. Thus we have 
been presented with the extraordinary spectacle of 
scientific apologetics: the attempt to relieve science 
of the odium of a crime in which it has been at the 
most only an accessory after the fact. 
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‘‘T BELIEVE in atoms, molecules, and electrons, 
matter of heaven and earth, and electrical energy its 
only form. I believe in modern science, conceived 
by Copernicus and borne out by Newton, which 
suffered under the Inquisition, was persecuted and 
anathematized, but rose to be the right hand of 
civilization as a consequence of the fact that it rules 
the quick and the dead. I believe in the National 
Research Council, the communion of scientists, the 
publication of discoveries, the control of nature, and 
progress everlasting. Amen.’’ 

This is blasphemy. To put our scientific opin- 
ions in this form implies that we have put our 
belief in atoms, molecules, and electrons in the 
place of our faith in God the Father Almighty, 
Maker of Heaven and Earth; and very few of 
us are prepared to do exactly this. We see no 
reason why we should. Science to us is nothing 
more than a collection of facts. Electrons and 
molecules mean very little to us except as curios- 
ities, ike Kgyptian mummies and dinosaur eggs. 
The things of science are just such things as can 
be seen in the museums, very interesting and in- 
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formative and of course all definitely proved, but 
neither shocking nor inspirational. They are just 
facts, and facts do not touch us very intimately. 

No doubt this state of mind is naive. But it was 
the state of mind of most scientists at least until 
quite recently. The early discoverers of the plane- 
tary orbits and the motions of the earth regarded 
such matters merely as curiosities. They expected 
nothing in particular to come of them. Their 
imaginations were by no means wholly dominated 
by the imagery of colloids and Brownian movements 
as the imagination of primitive man was dominated 
by the Great Manitou, or medieval man by the 
Blessed Virgin. This is what scientific writers 
mean when they emphasize the importance of idle 
curiosity in scientific work. Most scientific discov- 
eries, we are told, have been provoked by sheer 
intellectual curiosity. That is, their authors have 
not been spurred by the hope of any sort of gain to 
themselves, either spiritual or physical. They were 
not intent upon making their fortunes, and certainly 
had no thought of discovering a ‘‘northern pas- 
sage’’ to the salvation of their souls. They expected 
whatever they might find, if they should be so lucky 
as to find anything, to be just an interesting curi- 
osity. If we think of the truths of science merely as 
so many facts, overlooking for the moment their 
importance for mechanical technology—and that is 
the way scientists have taken them—they are just 
so much intellectual bric-a-brac. What we think 
about atoms is no great concern to us as men, and 
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what we believe or disbelieve about colloids or 
catalytic agents is inconsequential because such 
things do not matter very much in our lives. We 
are under no overpowering necessity of making 
peace with molecules. 

It is different with spiritual truth. We are in- 
deed called upon to ‘‘get right with God’’ through 
the peace that passeth all understanding. The 
spiritual truths to which we turn for help were not 
deduced out of idle curiosity, and later found to be 
beautiful and helpful. We needed them, presum- 
ably, before we got them. The Great Spirit was not 
imagined first by some primitive genius, and after- 
ward set up in contrast to the precariousness of 
life and worshiped as a means of providing against 
it. The condition existed before the philosophy. 
Some theory of life was required because men lived 
and had dealings with the precarious world gov- 
erned by the Manitou. Wind and wave, cloudy sky 
and brilliant sun, and the magically benignant 
warmth of spring, the stirring of the sap and the 
recurrence of the procreative urge—all bespoke a 
universe with which human beings must somehow 
manage to live at peace. Theologies are not sheer 
wayward ingenuities. They express what life re- 
quires, And what the life of man has always 
required (heretofore) has been a conception of the 
universe in such personal terms as should make it a 
working partner in the personal activities of human 
beings. 

Science has never intended to alter this relation- 
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ship. It has no concern with it. Neither has it 
intended to displace ‘‘spiritual truth.’’ It is not a 
competitor with spiritual truth for man’s affections. 
If the two have come into accidental conflict because 
a certain belief of science has occupied the same 
field as a certain older belief of theology, this has 
never meant that science intended men to treat the 
scientific belief as a beautiful and helpful truth. 
Science has always hoped and prayed that theology 
might be just as helpful without that particular 
belief, and that science might be allowed to state the 
truth in that matter without being thought pre- 
sumptuous. 

When science first appeared over the horizon, the 
older folk-lore may have felt disgruntled. Captious 
eritics within the Roman Church eventually noticed 
that Copernicus had usurped their prerogative of 
issuing all the guide-books to the heavens and had 
reversed some of their favorite itineraries. This was 
cause enough for reasonable annoyance. But the an- 
noyance was short-lived. It soon appeared that even 
though the orbits of the planets were as Copernicus 
had indicated, no real trespass had been committed 
within the pearly gates. Indeed, the Copernicuses 
and Galileos have always been quite ready to dis- 
avow any such intention. Therefore, after a few 
moments to think the matter over, the churches have 
always been able to accommodate themselves to 
each new scientific promulgation. The prophets of 
both departments of the folk-lore made it up after 
each new unpleasantness with joimt announcements 
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that there is no real conflict between science and 
religion. 

They are right. Any body of scientific lore in 
any one of our sciences can be assimilated to the 
rest of our folk-lore with comparatively little strain, 
and for that matter has been. The Copernican 
system of astronomy seems to us to ruin the whole 
Christian conception of Heaven and Hell, and of 
the central position of man in the universe and the 
esteem of the Lord of the universe. But in the six- 
teenth century adjustments were made without dif- 
ficulty. After all, Copernicus laid down no theory 
as to the location of the hereafter; that could be 
left to the Christian folk-lore as theretofore. Sim- 
larly, Newtonian physics had the effect of ruling 
completely out of the universe any manifestation of 
divine power in the form of an interference with 
the even flow of physical action and reaction. This 
might seem to be a death-blow to the Christian law 
of divine government and guidance; but it was noth- 
ing of the kind. A supreme and omnipotent Being 
must of course be able to conduct a universe with- 
out the backing and filling to which men are accus- 
tomed. He would—it now seemed obvious—by 
preference design it so perfectly that forevermore it 
would proceed under its own steam. His manage- 
ment and guidance would thus be implicit, put into 
the whole system at the start and effective through- 
out every operation. Thus the very laws of motion 
were only so much more evidence, quite desirable 
evidence, of the perfection of God’s design. So also 
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evolution: God created the universe in six days 
which we are now to understand as six tremendous 
periods of time. This is more plausible than six 
literal days, and is altogether a desirable amend- 
ment of the Mosaic law. Man was created last, as 
evolution and Genesis agree, and a little lower than 
the angels. That this means also a little higher 
than the monkeys is a point of no theological con- 
cern. God moves in His mysterious ways His won- 
ders to perform. 

But such an account makes it appear that all the 
assimilation has been in one direction. That is not 
the case by any means. Eivery scientific theory has 
been put together out of the materials at hand, and 
these have been in large part supplied by the lore of 
theology. Copernicus worked out a system of plane- 
tary relations quite different from the one in 
general vogue; but he had no notion of representing 
his scheme of the relation of sun and earth and stars 
as anything else than the divine order in which these 
bodies were placed by the Almighty. That the posi- 
tion of the planets in the heavens was decreed by 
the Almighty was axiomatic in his mind. So also 
with Newton: his theory of gravitation called upon 
distant bodies to draw near to each other. How 
could distant objects be supposed to answer in this 
fashion? Clearly they were compelled. Newton’s 
idea of the compulsion which ruled their movements 
was precisely that of a good deist. He supposed 
that it was part of the divine plan that they must. 
The exertion of force at a distance was conceivable 
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to him only by the help of his religious lore. And 
evolution: how could it ever have arrived at man 
without the guidance of Omnipotence? The weak- 
ness of evolution in Darwin’s time—and this is still 
its weakness—was the absence of any sound clue 
to the forces which bring about the modifications of 
the species. The hypothesis accounts for nothing 
unless we help it out with materials from another 
source. Darwin was perfectly ready to do this. So 
was Newton. So was Copernicus. So are all the 
scientists. They must be. Otherwise their theories 
are inconceivable. If science would only come to 
rest at a given point, the assimilation would soon be 
quite complete, with the scientists and the theolo- 
gians in full agreement, and all lying down together 
in the best millennial convention. 

Indeed, no one is more anxious than the scientist 
for just this to occur. We ordinarily think of 
scientists as men who are fired only by a zeal for 
science and its advancement. But scientists were 
men before they were scientists, and sometimes are 
after. They would be only human if they were most 
zealous for the advancement of science chiefly at the 
particular spot at which their own researches fall; 
while they would be distinctly more than human if 
they did not deplore sincerely and heartily the un- 
settling effect of certain types of ‘‘theories’’ upon 
civilization. Mathematicians are usually God- 
fearing men. Civilization rallied from the effects of 
modern mathematics in the time of Descartes, and 
very little effort at mutual assimilation has been 
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necessary since. Perhaps they have not rested 
entirely content with the religious folk-lore of that 
time; but they have not been the restless ones, 
champing at the bit, and demanding to get out of 
the rut. And by the same token they may be par- 
doned if they have been a little impatient from time 
to time with biologists, or psychologists, who—not 
entirely content with Descartes’ doctrine of the 
relation of the central nervous system to the soul— 
have been trying to improve upon it, and so have 
been running grave risks of upsetting the apple cart 
all over again. Many a physicist and astronomer 
has been sorely provoked in recent years by the 
disgraceful light-mindedness of psychologists. They 
fought and bled in the sixteenth and seventeenth 
centuries; recovered from it; and decided that 
there is no conflict between science and religion 
after all; and they do not thank these modern 
theorists—their ideas are so vague that they can 
hardly even be called scientists!—for reopening 
issues which had much better for every one’s peace 
remain closed. 

This is all well and good for Newtonian physics 
and Copernican astronomy. The established folk- 
lore of science consorts with the folk-lore of religion 
as peaceably as any one could wish. The difficulty 
is that the folk-lore of science does not stay estab- 
lished. Consequently, no safeguard against heresy 
ean be effective which is not general and pro- 
gressive. What civilization needs is protection 
against every conceivable scientific theory, a rec- 
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onciliation between all possible religion and all 
possible science. Such a general reconciliation must 
be couched in very general terms—philosophical 
terms. It is likely also to result in a reconciliation 
so general, so philosophical, that for those who suc- 
ceed in making it at all, Reconciliation becomes an 
end in itself in which both science and religion have 
disappeared. 
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Once a man has begun to think scientifically, his 
religion invariably commences to trouble him. He 
may be able to dispose of the facts of science. He 
may be able to stow away the separate truths of 
science and theology in non-communicating cells of 
his imagination. But this does not reconcile their 
methods, which still remain to plague him by their 
continual reminder that however he may arrange 
his various beliefs he is nevertheless receiving them 
in two sets of mental processes which seem to differ 
widely. Scientists usually call this the difference 
between demonstration and belief; and theologians 
contrast the evidence of the senses with the evidence 
of the human heart. Science is of the senses, 
demonstrable; religion is of the heart, revealed. But 
neither of these descriptions is quite satisfactory. 
Science is as much a matter of belief as any creed, 
and religion is no more revealed than anything else 
except in the apprehension of its devotees. Hach 
is demonstrated according to its nature. 

This is where the discrepancy occurs. The 
nature of the demonstrations differs widely. Science 
is demonstrated by instruments; religion by 
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rhetoric, or, if you like, by poetry. In each case the 
method and its resulting truths are peculiarly 
adapted to each other. The facts of science are 
peculiarly mechanical, and the verities of theology 
are peculiarly rhetorical, or poetical. The argu- 
ments of science are rigorous. They compel the 
assent of our intelligence, which seems to be 
peculiarly susceptible to mechanical appeals. The 
arguments of theology are sentimental. They pro- 
ceed by blandishment. Their appeal, as theologians 
declare, is to our hearts, or to our emotional tem- 
perament, which likewise is most susceptible to the 
charm of ritual and liturgy. 

Which of these two aspects of our being is more 
reliable it is not within our province to decide. Why 
should we assume that either is particularly trust- 
worthy? We do; but that is another matter. For 
the most part, and taking the whole history of 
civilization into account, we have reposed our trust 
chiefly in feeling and temperament. The appeal by 
which civilization has prevailed has been the appeal 
to sentiment and not to reason. Folk-lore is the 
repository of our sentiments. That is its nature. 
But once the intelligence has been aroused, once we 
have begun to cultivate our mechanical facility, we 
find it increasingly hard to recline at ease upon our 
prejudices. We want to make everything mechani- 
cal. We want to analyze our feelings and demon- 
strate our sentiments. This is bed rock of the 
famous controversy. If our history had been 
different, perhaps it might have taken the opposite 
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form of a theological revolt against the sciences; or 
perhaps that may occur as an aftermath of the 
mechanical Utopia—after an era of intelligence, the 
re-discovery of the heart! That would be poetic 
justice. In the present instance, however, we are 
discovering the intellect, and having carried it to 
the utmost limits of mechanical ingenuity, we are 
very naturally trying to reduce all the aspects of 
our life to its sharp visual clarity and its mechanical 
precision. We would now justify belief by demon- 
stration! 

Clarity and precision were not wholly unknown 
before machinery. There is a certain clarity in folk- 
lore. Whatever is thoroughly familiar is felt also 
to be quite clear and sure and even quite precise. 
What do these conceptions mean, in ordinary 
speech, except that we are satisfied with our knowl- 
edge of the subject under discussion? There is no 
general standard of precision, fixed by the stars, nor 
even a customary norm, fixed by folkways as the 
standards of weights and measures are. The only 
norm is in our heads. Every man has his own 
notion of clarity according to the translucence or 
the cloudiness of his mental processes. ‘T'o agnostics, 
the arithmetic of the Holy Trinity is so much non- 
sense: it appears impossible for three ever to be 
one. To Utopian revolutionists the arithmetic of 
husband and wife, the unity in which two separate 
individuals figure as a single entity by religion, in 
law, and under the usages of social custom—‘‘the 
two who are two and yet are one,’’—is incredible 
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hocus-pocus. To hard-headed farmers, the mystic 
unity of capitalists in a corporation, a legal per- 
sonality which can be sued, convicted, and pro- 
nounced guilty of the most flagrant offenses against 
common decency without in the least diminishing 
the good standing of any of the individual men who 
compose the corporation, is a palpable deceit and a 
conspiracy against ‘‘the farmers.’’ On the other 
hand, farmers are thoroughly familiar with mar- 
riage, and if any one should suggest to them that 
the union of man and wife by ecclesiastical benedic- 
tion is a haze of popular mythology, they would 
regard that man as slightly daft. Meanwhile the 
coupon-clipping cynic who thinks nothing of laying 
his sins upon the shoulders of a legal fiction may be 
quite ‘‘disillusioned’’ about marriage and still take 
the abbreviations in his stock reports as_ the 
names not of fictions but of actual and undoubted 
realities, as certain and precise in all their outlines 
as—well, perhaps, as the Holy Trinity. There is no 
contradiction here, though there may be some con- 
fusion. All these opinions are held on excellent 
grounds. What people mean by precision in all 
ordinary dealings, is familiarity, and nothing else 
whatever. In this fashion, every wife understands 
her husband perfectly, and may even penetrate the 
ways of God. 

All this is commonplace. But what strikes the 
eye in the engine-room is a different sort of pre- 
cision—a perfect precision, if you like. Clarity of 
this sort is not a product of long association. It is 
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perceptible at first glance. Hence its fascination. 
F’rom the moment of first inspection, it is perfectly 
clear that the piston will not rattle, the crank-shaft 
will not get out of step with piston and connecting- 
rod, though the engine turn over at the speed of 
five thousand revolutions per minute. Similarly, 
one careful examination of an isosceles triangle is 
enough to convince even the most sceptical that the 
angles made by a perpendicular from the apex to 
the base will always and forever be equal angles, re- 
gardless of every circumstance of size and position. 
Here is a certainty to give one pause! 

Those early mathematicians and astronomers 
who devised the first isosceles triangle and the first 
ratios of the movements of the planets are not to be 
blamed for having been fascinated by their own 
discoveries. What they had devised was so rare, in 
a civilization unblessed with steam and electricity, 
as to be a prodigious curiosity. The volume of 
scientific lore was in their day quite infinitesimal 
in comparison with the hurly-burly of common life. 
But it sparkled as a diamond. Rare as it was, it 
could yet so impose itself upon the imagination as 
to convince those Chaldean astronomers or Pythag- 
orean mathematicians that the essence of the uni- 
verse must be such a rigorous precision. How much 
more, the witnesses of the birth of the solar system 
and the differential calculus! Only in the very 
best good faith did the thinkers of modern times 
set out to make the confusion of the folk-lore ‘‘con- 
form to the dictates of intelligence.’? How clear 
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might not our hopes and fears become, reproduced 
in blue-print in perfect scale and with every detail 
plainly noted! 

In geometry, the most gratifying results have 
been achieved by the application of what is now 
called machine standardization. That is, all the 
elements of the argument are reduced to inter- 
changeable parts. Each axiom and theorem is 
stated once for all in a polished formula of words 
that remains for ever of the same gage and can be 
introduced into the argument whenever its gears 
mesh. The demonstration of the more advanced 
propositions is precisely like the building of a com- 
plicated machine. Every part that goes into a gas 
engine, for example, is by itself quite simple. The 
subtlety of the assembled engine, like that of the 
Pythagorean proposition, or of Napier’s analogies, 
is wholly one of assembly. If the gears mesh, the 
engine will go, or the problem will solve. 

To obtain an eternal and immutable system of 
morality, or to demonstrate the existence and nature 
of God—and so to give the folk-lore all the driving- 
power of machinery—it therefore seemed necessary 
to seventeenth and eighteenth century philosophers 
only to apply the principle of machine standardiza- 
tion to ethics and theology. The highest good and 
the most perfect Being, high and perfect as they are, 
could hardly be conceived to be more complicated 
than the contrivances of science. Perplexing and 
anomalous, yes; but not extensive or highly fab- 
ricated. The application seemed quite feasible; 
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and it was accordingly made, and resulted in a con- 
siderable literature of works that are mathematical 
in form and contrivance, but spiritual in content 
and intention, a curious literature from which we 
still pluck an occasional apple of ripe worldly wis- 
dom, but by which in the end nobody seems to have 
been convinced. 

For this spiritual geometry axioms are necessary, 
and other parts. Note that the whole secret of the 
clarity and precision of machines and mechanical 
reasoning lies in the simplicity of the unassembled 
parts. The first task of metaphysics, therefore, is 
to disassemble the various constituents of folk-lore, 
using universal doubt as a mechanic would use a 
universal wrench. The whole structure being thus 
unhitched, reconditioning along scientific lines can 
then go forward, beginning with some basic part 
that has been stripped to irreducible simplicity. In 
the most famous demonstration of this sort— 
Descartes’—the axiom chosen was the fact of 
doubt. This seemed elemental and indubitable, a 
satisfactory shaft to which to attach the gears and 
driving wheels that set the engine going with a 
restored belief in God, freedom, and immortality as 
automotive conceptions, fully tested and guaranteed 
to run. 

But ancient and worn-out parts have a way of 
refusing to mesh. One by one Descartes laid his 
disjecta membra in a rusty row under the hood of 
his machine, and when they were all accounted for 
he clipped down the hood and expected them to 
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earry the load. And so they did—for him and for 
all the rest of his contemporaries who had never 
seen an engine in motion and could hardly be ex- 
pected to know that Descartes’ machine was a 
strictly non-functioning wreck. They knew what 
was under the hood: I doubt—therefore I am— 
therefore I am a thinking being—therefore I am 
able to conceive the idea of a God—therefore God 
exists precisely as I think Him, an omnipotent and 
perfect Being. The unmechanical character of such 
an array is so patent that to-day (when mechanics 
are better understood) it is noticed by all the critics 
and has even been made part of the stock in trade 
of elementary instruction in the subtleties of meta- 
physics. As the professors say, in Philosophy I, 
Deseartes has implied his conclusion in his premise. 
That innocuous ‘‘I doubt’’ does not, after all, mean 
that ‘‘Nemo functions according to the unknown 
capacities of a being as yet specified only as a pure 
variable.’’? On the contrary, it means, just as it says, 
that Monsieur René Descartes is registering the 
scepticism appropriate to a gentleman and a mathe- 
matician, even in the seventeenth century, and there- 
after it is with little surprise that we discover that 
the same Monsieur Descartes believes in God, he 
having been educated in a Jesuit school. 

What professors have not noted, however, is the 
fundamental discrepancy between items drawn 
from mathematics and items drawn from the com- 
mon suppositions and beliefs of folk-lore. Descartes 
presumed that the key-note of mechanics is clarity 
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and precision, and so itis. He also believed that his 
notion of doubt, or even deity, was perfectly clear 
and precise. But he failed to distinguish two quite 
various standards of clarity: one the machined 
smoothness of parts which have been ground to 
mesh, the other the familiarity of seasoned ac- 
quaintance and old affection. So it is with the 
whole of spiritual mechanics. The principles of 
mechanical reasoning are indeed as drivingly cogent 
as bevel gears; but they are so only when the 
materials thus driven are indeterminate numbers 
and pure variables and readings from the dials of 
machines. Only such things mesh with each other 
in this fashion. Folk-lore—in which two can melt 
imperceptibly into one after the repetition of ap- 
propriate ceremonies—is not the stuff of algebra. 
A misfortune for algebra no less than for folk-lore! 

But when its center of gravity is shifting a 
civilization must be prepared for such misfortunes. 
The mathematical demonstrations of the existence 
of God, and the search for the fundamental axioms 
of theology have gone somewhat out of fashion, 
though they are still to be encountered in the litera- 
ture of the obscurer and more esoteric religious 
eults. But the necessity for them has remained. 
Consequently, though styles have changed, ‘‘proofs’’ 
are commoner than ever. Indeed, so common are 
they that few realize any more how peculiar they 
are to our predicament. It seems perfectly natural 
to us that spiritual things should be subjects of 
demonstration. We may not accept fully the logic 
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of these exhibitions that the parting of the Red Sea 
was a volcanic phenomenon and that the devils were 
cast out by the technique of psycho-analysis; but 
we listen to them without smiling, thinking them 
quite the sort of thing we must expect if folk-lore 
is to conform to intelligence. It never occurs to us 
to inquire why it should. Yet in what other civiliza- 
tion have the gods been represented as possessed of 
a scientific education and the powers of qualified 
practitioners of the mechanical arts? One of the 
favorite theorems of modern apologetics shows that 
God is no more mysterious than electricity. Indeed! 
Only electricity, then, is convincingly mysterious to 
the modern mind! 

This, of course, is the fact, and the source of all 
our trouble. Such are the conditions of our life 
that it has become necessary to gage the horse- 
power of the Omnipotent. If this demonstration is 
ineffective, then it will be necessary to go further, 
and prove the unreality both of horses and of power. 
Retreat to the age of faith seems to be out of the 
question—just as retreat to the age of handicraft. 
Whatever the absurdities, all the contents of our 
folk-lore must be subjected to the dictates of in- 
telligence, which is to say the dictates of machinery. 
Whether we have any folk-lore left in the end 
depends not upon our need for it but upon the re- 
quirements of machinery. 
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Preruars the favorite device for reconciling 
superstition and enlightenment is the system of 
benevolent neutrality, otherwise known as render- 
ing unto Cesar. If we are practical men, we honor 
the things of the spirit but let business be business. 
If we are scientists, we believe what can not be 
proved and prove what can not be believed. Thus 
we make a dualism and call it peace. 

Dualism, of course, is no new thing. If there 
was ever a beginning to the discrimination of 
sacred and profane, the archeologists have not 
found it. However primitive a people may be, 
none is so poor as to lack a heavenly home, or so 
base as not to own a soul, to bury its dead facing 
east with a coin upon the tongue to pay the ghostly 
boatman’s fare, or perhaps in full panoply of war 
or hunt and with all the accouterments of rank so 
that the departed will not be without means of sub- 
~sistence or unable to maintain his dignity and 
station in the Elysian fields. 

For some reason, these distinctions of sacred 
and profane, soul and body, heaven and earth, are 
always turned to the disadvantage of mundane 
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appurtenances. What this means is doubtful, like 
the bearing of ancient laws forbidding usury or the 
coveting of a neighbor’s wife. Such laws can be 
interpreted as showing the purity of those peoples 
who so explicitly discountenanced what we also re- 
gard as sin. Or they can be interpreted as an 
indication that prohibitions of these things were 
urgently required. Possibly all civilizations, in- 
cluding our own, have placed spiritual things upon 
a higher plane and have gone explicitly on record 
as so doing. Possibly, however, the universal dis- 
position of mankind is to take thought first of the 
day, what we shall eat and what we shall drink, so 
that the prophets of all the ages have been obliged 
to restore the balance by crying, ‘‘ Woe, woe, idle 
and corrupt generation!’’? and so have filled the 
literature of the world with misleadingly sententious 
documents. However this may be, our literature 
and traditions are replete with discriminations of 
this kind, ostensibly bearing right hard on what is 
merely present and human and agreeable. 

To give this perennial dualism its peculiarly 
modern form, we have only to apply it to knowledge. 
The ancients distinguished objects sacred and 
profane: for instance, the sacred bull from the 
profane pig. We have been able to ‘‘understand”’ 
that such a distinction ‘‘really’’ applies not between 
two sets of objects in the same perspective, but be- 
tween two perspectives. In one the entire universe 
is sacred; in the other the same universe is entirely 
profane. The law of conservation of energy (which 

[149] 


SCIENCE: THE FALSE MESSIAH 


holds that all physical processes are continuous and 
uninterrupted) is a profane picture of the universe. 
The law of immanence (which holds that God is 
everywhere expressing His divine will in all things) 
is a sacred picture of the same universe. Our 
modern theory is that neither of these perspectives 
in any way detracts from the other. We render 
unto science that which is science’s, and unto God 
that which is God’s, and congratulate ourselves 
upon the subtlety of our insight—not the least 
triumph of this, the highest of all civilizations! 
Although this subtlety was originated by some 
of the keenest minds of modern times, the process 
by which it was attained is not difficult to under- 
stand except in its historical ramifications. In 
principle, it consists only of applying the standards 
of animism to science and observing the incapacity 
cf science to measure up to the test of folk-lore. 
The subject-matter of science is instrumental and 
mechanical; whereas the proper study of mankind 
is man. The human imagination—uncontaminated 
by machines—is concerned primarily with agency. 
Where any human problem is involved, our sophis- 
ticated maxim is ‘‘Cherchez la femme!’’ This 
includes ‘‘Cherchez l’-homme,’’ and, as another case 
of the universal search for agency, ‘‘Cherchez le 
Dieu.’’ Like man, like God. Whatever happens, 
some one human or quasi-human is behind it. The 
problem is to find who it is, what he wants, what he 
is trying to do, and how to stop him. Folk-lore is 
not preoccupied with psychological subtleties. 
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Issues of free will and determinism cut no ice for 
Hiskimos and no bamboo for Borneans. When the 
agent is discovered, he is treated as a unique and 
unfathomable spring of motives and actions. 

In folk-lore, accordingly, cause means agency. 
The pursuit of conditioning causes for any 
phenomenon is a search for agency: Cherchez 
Vhomme. This is true not among primitives alone, 
but among all men. What an agent may do varies, 
of course, from one civilization to another. Among 
Zulus, it doubtless seems quite reasonable that one 
man should cause the death of another by burning 
his nail-parings with appropriate incantations, just 
as to some modern Americans it seems possible for 
one man to cure another of disease by sitting in his 
study at home and reading out of a book. If the 
Zulu dies, his friends and relations pay less atten- 
tion to the details of his basal metabolism than they 
do the question who caused his death; while among 
us, no one is ever allowed to have recovered without 
some one having cured him. Perhaps it would be 
an exaggeration to say that the medical profession 
depend for their employment upon the popular 
belief in agency; but surely the manner of their 
employment is formed by that belief. All of us have 
often heard it said that we can see what science has 
done for us if we will only reflect that a thousand 
years ago when a man took cold he attributed his 
misfortune to the influence of the devil, while a 
man who takes cold to-day knows that he got it be- 
cause he neglected to wear rubbers. This is an 
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interesting reflection. It is splendid, of course, that 
we are able to know the cause of things, whereas 
our ancestors could at best only vaguely suppose 
the demons who influenced their lives. But some- 
how the theory of agency has managed to remain 
intact. In one age the cause of disease is a mali- 
cious spirit or an angry God; in another it is a 
stubborn man who declined the precautionary ritual. 
What an emancipation! 

Now every one who has performed or attended 
autopsies knows that the examination of a dead 
body usually reveals at least half a dozen adequate 
causes of death. If the condition for which the 
patient was being treated is revealed as among 
those present, it is usually assigned as the official 
cause simply for legal and professional convenience. 
But science is no such respecter of persons. Science 
reveals a varied scene of dissolution and mortifica- 
tion which can be traced back only to an equally 
varied and complicated array of preceding condi- 
tions, each with its long line of earlier states, pre- 
disposing causes, and aggravating accidents, until 
it becomes clear in very truth that the man has 
spent his life a-dying. To this potpourri of causes 
and effects, the notion of a responsible agency is 
utterly irrelevant for two reasons. The designation 
of an agent implies that it was amply able to pro- 
duce the whole effect by its own prepotent power. 
No such agent exists in science. It also implies that 
the search for causes comes to rest with the dis- 
covery of an agent, since the agent is what we are 
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looking for. But in science the search for causes 
never comes to rest and there is no preconceived 
dogma defining the satisfactory conclusion of re- 
search. In science, one research leads always to 
another. The effect of one discovery is only to 
exhibit the imperative necessity of many more if 
what has just been discovered is to be understood. 
This is not exactly the course of the reflections 
of David Hume; but what he wrote came to much 
the same thing, so far as science is concerned. 
Hume took the ‘‘eategory’’ of cause—so called in 
metaphysics because it is a basic element of scien- 
tific thinking—and with superlative nicety dissected 
it. When the dissection was complete, and all the 
constituent meanings that enter into the causal 
relationship were lying on the table, Hume found 
that they were the succession of events in time, the 
close association in temporal sequence of one event 
with another, the vivid resemblance of causes and 
effects, and the familiar grouping of two or more 
events in a succession frequently observed so that 
the presence of one inevitably suggested to the 
imagination the presence of the others. In short, 
cause and effect mean nothing more than the earlier 
and later stages of the same condition. For the 
infinite mind one might suppose that all the world 
forms one vast condition, and that causal relations 
would be inconceivable except as the whole flow of 
world events, each stage of which follows the other 
simply by virtue of following—if stages could exist 
for such a mind. But to the limited perceptions of 
[153] 


SCIENCE: THE FALSE MESSIAH 


human observers, only partial views are possible. 
When, therefore, a man inquires what is the cause 
of this or that, he means ‘‘ What has preceded this 
condition as part of the same fragment of the 
world?’’ His choice of fragments is wholly a 
matter of circumstances and his human limitations, 
and a slight shift of circumstances will send him 
off on another line sedulously tracing the succession 
of things on some other field of valor. 

The whole argument can be summarized in this 
fashion. Causation is the succession of events. As 
all things occur together in this world, the selection 
of specific causes of specific events is arbitrary. 
The events may occur in the sequence noted; but as 
each is only a part of a general condition in spite 
of its arbitrary selection in this research, their 
designation as ‘‘the’’ cause of ‘‘this’’ effect is 
arbitrary. Any cause can be related to other ef- 
fects, and any effect can be related to other causes, 
since each is followed or preceded by many more 
circumstances than the ones noted. 

All of which comes down to this: science charts 
the movements of things in space and time. What 
agency compels them to move in this fashion it 
never, never, never ascertains. That conception of 
agency is a figment of folk-lore and can never enter 
into scientific analysis in even the slightest degree. 
This means that from the human point of view 
science is utterly unsatisfactory. But especially it 
means that science never solves the mysteries of the 
Forces which rule our lives. In the field of mys- 
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tery—and human life is all mystery—religion 
remains supreme. 

For putting science in its place, however, this 
argument is still incomplete; so it has long been a 
commonplace of the professors of philosophy that 
Hume’s work required to be completed by Im- 
manuel Kant. Both Hume and Kant were versatile 
men, no less than the Walrus and the Carpenter, and 
talked of many things; and it is a little rash, per- 
haps, to speak of either as though his one mission in 
life had been to make this particular point under 
discussion. As a matter of strict historical fact, 
nothing of the sort is true. But almost any figure 
in history would be amazed to discover what he has 
become famous for, and if he chanced to be a 
reflective man he would be forced to reflect that in 
immortalizing him in this fashion posterity had 
only set up an idol to its own prejudices to which 
it ventures to believe that he contributed support. 
So it is with these philosophers. Hume wrote a 
history of England, and Kant discovered the nebular 
hypothesis. But what each is chiefly remembered 
for, and thereby selectively immortalized in the 
history of philosophy, is Hume’s dissection of the 
category of causation and Kant’s completed ex- 
posure of the inconsistency and ‘‘unreality’’ of the 
world described by science. It makes no difference 
that neither Hume nor Kant took the least stock 
in revealed religion, and that two more thorough- 
going ‘‘agnostics’’ would be difficult to produce in 
any period of history. A man may make a fortune 
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manufacturing the munitions of war and spend it 
for the endowment of efforts to preserve the peace. 
His place in history will then depend upon the turn 
of subsequent events, after his death, over which he 
has no control. The events which have placed Hume 
and Kant are the episodes in the struggle of civiliza- 
tion to assimilate science. They constitute one, or 
two, distinct episodes, and this defines their 
‘“work.”’ 

Kant’s motive in this argument was to exhibit 
the frailty of the human intellect. With this end 
in view, he took a group of the most commonplace 
notions and carried each to its ultimate conclusion 
in two opposite and contradictory directions. For 
instance, time. Now time, he said, must have a be- 
ginning. For if it had no beginning, then an infinity 
of time must have elapsed already at this moment. 
But that is inconceivable, since it is the nature of 
eternity never to be over. Therefore it is the nature 
of time to have started at some remote but finite 
initial moment in the long ago. But, on the con- 
trary, if we conceive time to have started at such a 
moment, we have to imagine it to have come into 
being after a previous condition of things in which 
no time was. This, however, is to imagine a time 
before time, which is an absurdity. Therefore it is 
the nature of time to have been running always, 
and a beginning of time is inconceivable. Thus 
time combines, in the ecatholicity of its nature, two 
squarely contradictory notions! 

Faced with such a contradiction, a sensible man 
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would turn tail, not on his clock but on infinities, on 
the ground that he has some use for time but none 
for either pre-existence or eternity, and this is pre- 
cisely what Kant advises him to do. With the calm- 
ness of a man who is not in the least taken in by 
his own trick Kant advises his readers that this 
demonstration has no effect whatever for all or- 
dinary uses of time, or any of the other notions 
which prove similarly contradictory. It does not 
even affect the employment of infinity as a mathe- 
matical symbol in calculations involving time. 
That infinity is an imaginary number, like zero, a 
process of figuring, not a condition of supernatural 
existence; and such calculations manipulate cardinal 
numbers symbolizing time, not ‘‘time itself,’’ as 
‘‘pure duration’’ or any other sort of philosophical 
‘‘condition of existence’’ in this world or the next. 
The Kantian demonstration shows that every con- 
ception or formula has a limited usefulness and can 
be warped quite out of shape if subjected to tests 
for which it was not designed, especially the test of 
Eternal Truth. But this in no way affects the use- 
fulness of finite clocks, nor the truth of finite time. 
Thus the world of clocks and time is made safe for 
science, while Eternal Truth is forever preserved 
from contamination by such mundane conceptions. 
This segregation was greatly to the advantage 
of science. Perhaps indeed that alone made science 
and the new age possible. Whatever we may think 
now of its subtleties, metaphysical dualism gained 
for science the pontifical absolution and the free- _ 
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dom to go and sin some more, an advantage which 
science has certainly exploited to the fullest possi- 
ble extent. And the pontifical blessing was 
bestowed only after the philosophers had demon- 
strated that science can never, by any conceivable 
discovery or hypothesis, disarrange Eternal Truth. 
The dualism was also, obviously, of equal service 
to Eternal Truth, which it thereby guaranteed. The 
waters of science might rise. They might cover the 
earth. The immortal soul, with all its sacred pre- 
occupations, was safe in another universe. Secure 
in the bosom of the Almighty, it could now survey 
the scene of time and tide with serene indifference, 
turning unseeing eyes upon the Great Illusion. 
Science might be supreme in the realm of things as 
they seem to be; in the realm of things as they 
Really Are, the folk-lore—or at least philosophy— 
remained impregnable. 

Such is the modern dualism. No other people 
has had one exactly like it,—since no other people 
has been exposed to the hazards of science and 
technology. Our civilization is itself a dualism of 
technology and folk-lore. Bodies and spirits have 
abounded in other periods of course. The seen has 
been supplemented in imagination with the unseen. 
But we must remember that the seen is always no 
less a work of the imagination than the unseen, and 
where the two consort harmoniously together as 
agents that differ only in relative potency, they form 
not only a harmony but a working unity. It never 
occurred to the early Christians—certainly not the 
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early Hebrews—to split their universe into a 
duality of men and angels: the Lord of Hosts 
(spiritual) and His earthly children (material). It 
is of no particular advantage to a Zulu to differenti- 
ate between man the farmer and man the devotee. 
Among Zulus, as among most of the peoples of the 
earth, these two functions are carried on side by 
side. Husbandry and devotionals are freely inter- 
mingled. That has ceased to be the case among 
us. The technology of husbandry—to say nothing 
of manufacture—is now so potent that technological 
devotions have been almost wholly crowded out. It 
has also become so extensive that no mundane field 
of operations has been left in which the potencies 
of religion are still to be relied on. 

Thus the unseen agents of the spiritual world 
have been crowded out of the primordial unity into 
a newly invented dualism because there is no longer 
any place for them in human life. If religion had 
been inseparably attached to a certain area, it must 
either have disappeared or, at the last stand, have 
saved itself by wiping out its enemy. If certain 
operations, such as have been performed not with 
tools but with incantations and invocations, had 
continued to be the locus of our folk-lore, then it 
would be impossible to perform them with tools, and 
technology, and science, without finally upsetting 
all religion. If rain-making were always and for- 
ever the field for prayer and fasting, a scientific 
weather bureau would precipitate the death strug- 
gle between science and religion. We have safely 
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inaugurated the weather bureau, by an _ extra- 
ordinary feat of vivisection. 

For this task our superior sophistication, born of 
technology is a great—if not indispensable—advan- 
tage. When people have no notion whatever of the 
distinction between respiratory organs and digestive 
organs, they are less inclined than we to draw a 
sharp line between body and soul. We are accus- 
tomed to anatomical dissection. Consequently we 
have no trouble conceiving the division of body and 
soul along anatomical lines. The soul, we think, 1s 
a sort of vermiform appendix. It is of no practical 
importance in any of our affairs. It is an interest- 
ing survival from a period of earlier usefulness. 
Therefore it is sacred, always and forever a part of 
the Complete Man, a symbol of the eternity of Life, 
to which a man’s days are but a candle-flicker. We 
may separate it from the active tissues of the body 
by the surgery of dualism; but we preserve it in a 
state of leisured dignity, immersed in holy water, 
and enclosed in an unused cupboard known as the 
Sabbath Day. 
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CHAPTER XIII 
PHILOSOPHY EMBALMS A FOLK-LORE 


Tuer intellectual defense of the ‘‘advanced 
monotheism’’ of western civilization finally comes 
down to this: it has become necessary for us to 
understand and demonstrate the infinite powers of 
Almighty God. What an achievement—to bring 
Omnipotence within the compass of the human in- 
tellect! To verify Divinity by an exercise of logic! 
Yet as an exercise of logic it is not so difficult. Such 
an expression as ‘‘omnipotence’’ is used wherever 
gods obtain. The god, or, in cases where there are 
several, some one among the gods, is invariably pic- 
tured as omnipotent, and the meaning which has 
clustered about that word in the imagination of 
unphilosophical people is simply that of a god who 
can produce any effect he sets his mind to, a god 
mighty in battle, a god strong and able to prevail, a 
god who is more than a match for the neighbors’ 
gods and of course more than a match for all the 
other divinities of his own domain, both his own 
camp-followers and the bad characters and outlaw 
deities of his spiritual habitat. Such a god is omnip- 
otent in the sense that he can prevail over all 
others, a natural and sensible conception found in 
the folk-lore of nearly all the peoples of the earth. 
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Modern omnipotence is a different matter alto- 
gether. If we reason it out, omnipotence can not 
mean ‘‘potent over all’’ for the Infinite for which 
there are no others. What can it mean? It can 
mean only the powers of the Being in relation to 
whom there are no others, the primacy of a cham- 
pion who can meet no challengers. 

A strange sort of omnipotence? From the 
human point of view, yes; but modern theology is 
nothing if not strange. The familiar sort of omnip- 
otence, sensible enough as the rating of the senior 
spiritual officer, can not stand within the juris- 
diction of science. According to science no single 
force exists in the universe capable of prevailing 
over other forces. Indeed, what is the universe of 
science but a balance of correlated forces? This is 
a world of machines. But it is also—now-a-days—a 
world of men. Therefore if the omnipotent one is to 
issue a real challenge and attract actual opponents, 
he must do so in this world of actual events and 
moving forces, the world in which successes and 
defeats are scored, and the world in which nothing 
is supreme. The only opening for omnipotence, 
therefore, is to retreat from this world altogether 
to a region where positive forces are not checked by 
negative, and gravity by centrifuge, a region where 
irresistible forces and indestructible barriers can 
exist together in one and the same Being. 

In short, infinity and eternity are no longer the 
laudatory titles of the tribal god. When applied to 
the one true God of ‘‘advanced monotheism,’’ they 
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do not mean unlimited jurisdiction actually enjoyed 
by a sovereign whose boundaries take in all known 
regions, nor the uncounted years of a creator who 
remembers when the world was young, has lived 
through all the vicissitudes of human decline and 
regeneration, and will definitely survive to wind up 
the business when the last books have been balanced. 
Such naiveties have been blue-penciled by our scien- 
tific education. These sophisticated infinities and 
eternities are more precisely described as time- 
lessness and spacelessness. Here we have truly 
metaphysical attributes of divinity. The universal 
Being is infinite in the sense of the disappearance of 
all degrees of magnitude, and eternal in the sense 
of a void in which nothing happens: neither the 
ticking of a clock nor the succession of the seasons. 
All is change—where there is no perceptible differ- 
ence between changing and standing still. Naught 
but the permanent changes—where permanence is 
the lot of a Being that neither comes into existence 
nor passes away. In short, the Absolute (as God is 
most appropriately called in metaphysics) is that 
order of reality in which whatever can be conceived 
to exist or happen is imagined not to exist or hap- 
pen. Such things can be imagined by the same 
technique with which we imagine the square root of 
minus two—by formula. 

The spiritual nature of the Absolute is similarly 
esoteric. It is easy to credit that such higher 
powers and magnitudes must be immaterial. The 
difficulty lies in fabricating such an immateriality as 
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will be appropriate to so extensive an infinity. The 
commonplace spiritual elements of which the im- 
material beings of folk-lore have been composed will 
hardly do. The Absolute is not immaterial as elves 
or angels are immaterial, as Jahve and Beelzebub 
are immaterial, or the human soul in purgatory. 
Elves dance and angels sing; Jahve and Beelzebub 
carry on interminable internecine warfare; the souls 
of human beings writhe in torment. The Absolute 
is incapable of these experiences. But the Absolute 
is equally remote and superior to erosion by the 
elements of which the material universe is com- 
posed. It must be non-material: It can not be 
spiritual in any ordinary sense. By the same 
formula which succeeds with other attributes, It can 
be clothed in the opposite of materiality. It can be 
immaterial in precisely the sense in which It is in- 
finite, a higher immateriality than that of the merely 
invisible, a ghost in the closet or an image in one’s 
head, a higher spirituality than the gaseous residue 
which is popularly supposed to be released from a 
dying body. The Absolute is Pure Spirit. What- 
ever the Absolute is, It is always pure. 

This purity, indeed, is somewhat excessive. The 
effect of it is to make the Absolute unapproachable, 
avery genuine misfortune, since the human motive 
behind all this speculation is the common human 
interest in a savior of humanity. And that the 
Absolute, in its capacity of universal negative, can 
never be. Consequently many thinkers have been 
led to assign to the Absolute the qualities of the 
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human mind, to represent it as a higher order of 
intellect and purer distillate of soul. According to 
this doctrine the Absolute is ‘‘of the nature of’’ the 
human spirit, is the same thing, indeed, clarified, 
and sanctified and thus relieved of all the traces of 
its bemeaning association with the body upon this 
earth. But this, as every one can see, is a false 
doctrine, a sort of metaphysical heresy; for if it is 
a heresy against Roman Catholic theology to reject 
the trinity of the godhead in favor of the Unitarian 
view of the matter, it is equally a heresy against 
the Absolute to reject strict unitarianism for a 
trinity of mortal mind, immortal soul, and Absolute 
Spirit. Conceived in such terms, the Absolute 
Spirit immediately ceases to be pure and undefined 
and becomes an obvious amplification of the tribal 
God of the European peoples. 

To avoid such heresies, the German metaphy- 
sician, Hegel, devised a formula, a sort of patent 
Absolute detector, the famous Hegelian dialectic. 
This machine works in the following manner: If 
ordinary thinking suggests that there are two sides 
to a question the Hegelian dialectic denies them 
both and unites them both in a ‘‘synthesis’’ which 
is neither and both at the same time. A synthesis 
of this kind avoids all the difficulties of the ordinary 
manner of thinking in which if it isn’t light it must 
be dark. Thus the higher synthesis of the issue be- 
tween the loneliness of a Being that is infinite and 
the finitude of a Being that enjoys company is a 
state of one-and-many, peculiar to metaphysics, in 
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which all these limitations are impartially denied 
while at the same time all are collectively claimed 
as the powers of a Being whose especial prerogative 
it is to be opposite things at the same time. The 
freezing and boiling points of Pure Spirit are de- 
termined by just such a synthesis. Since it is 
neither matter nor mind of any perceptible or 
intelligible sort, the Absolute is a still purer sub- 
stance, partaking of the qualities of both. That is 
absurd? Certainly, but no more absurd than any 
other Hegelian synthesis. The physical world, it 
must be admitted, is known to us only through the 
mind. Science itself is a knowing. Meanwhile the 
mind is known to us only in action, through our 
perception of the physical world and the conception 
we form about it. Thus it would appear that neither 
is complete, neither is the whole of reality, each is 
an aspect, and there is contained even in these words 
the suggestion of a higher knowing: ‘‘We know’”’ 
each aspect through the other; a knowing that is 
above them both, and of which both are expressions. 
This is pure knowing. The Absolute is such a Com- 
plete Knower. In the Infinite Mind of the Absolute, 
body and soul are one; the dual aspects are 
conjoined; unity prevails. The Hegelian trans- 
formation is complete. 

These demonstrations leave an unavoidable im- 
pression of verbal trickery. In particular, the 
technique by which a higher order of knowing is 
suggested in such an illustration as the foregoing 
looks decidedly like a grammatical imposition. An 
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unfair advantage has been taken of the looseness of 
the vernacular, almost as though some one were to 
argue the existence of Jupiter Pluvius from the 
presence of the pronoun in the expression, ‘‘It 
rains.’’ According to the usage of the common 
tongue it is possible to say that ‘‘we know’’ matter 
through the mind, and also ‘‘know’’ the mind 
through our conception of matter. Indeed, one can 
say such a thing in no other way. But whether these 
tortuosities of the language prove anything or not is 
hardly open to argument. Of course they prove 
nothing whatever. 

In a general way, however, the principles of 
grammar do show that the permutations and com- 
binations of words are not limited in the least by 
the meaning of the words. All that is necessary in 
order to compose a sentence is to set down a subject, 
a copula, and a predicate. All that is necessary to 
produce a negative is to add to any word the prefix 
of negation. All that is necessary to achieve infinity 
is to draw out any quality to the superlative degree. 
These operations can be performed strictly accord- 
ing to the laws of grammar, and will thereafter 
make linguistic sense and so will certainly seem to 
mean something whether there is anything in heaven 
or earth, Horatio, that our philosophy has ever 
dreamed of, or only the absence of any advices to 
the contrary, a shortage of information, a vast 
unknowable—behind the beyond, as Mr. Leacock 
aptly puts it. 

Now it is the avowed object of metaphysics to 
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penetrate behind the beyond, and that is by defi- 
nition a region to which the mind of man can never 
penetrate. Consequently, the sum total of all our 
information about the Absolute adds up to nothing, 
net. The most penetrating philosophers, the lead- 
ers of the clan, the men to whom every one does 
honor as the most daring of all the cosmic explorers, 
have invariably brought back this report. It is the 
lesser men, the men whose humanity has got the 
better of their dialectics, who have seen across the 
wastes of metaphysics the shining mirage of human 
aspiration and have come back with visions of the 
New Jerusalem, an Absolute created in the image of 
an elderly professor, a sort of dean of the universe. 
They are the metaphysical heretics. But if we take 
their arguments, their actual analysis, we find that 
the mirage is in the sky, while the city on the ground 
is as dusty and smelly as before. For example, a 
great American writer of meta-heretical temper- 
ament has preached most movingly on the theme of 
“loyalty to loyalty.’’ The face value of his argu- 
ment is that any particular manifestation of loyalty 
is a finite instance of a quality which in its highest 
and purest form is superlatively good. In being 
loyal, therefore, we are partaking of the infinite 
good, we are achieving a fragment of perfection, 
fulfilling in tiny part the purpose of the Infinite. 
This makes loyalty quite alluring. But the meta- 
physician’s argument contains more subtleties. No 
doubt it is true that the Absolute is the exponent of 
the highest Loyalty. However, the other qualities 
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similarly exemplified in the highest degree give the 
Loyalty of the Absolute a significance quite out of 
relation to the adherence of mere crawling mortals 
to the object of their desires, so that it may be true, 
metaphysically speaking, that each finite loyalty is 
a tribute to the Infinite and still be equally true that 
in human terms every human attachment is good or 
the reverse according to what the object of the 
attachment is. ‘‘Loyalty to Loyalty’? has a heart 
appeal far beyond what is exerted by the parts of 
the verb to be in which Hegel usually worked; but 
it has its dialectical flaw. All these expressions are 
undeniable and meaningless. 

In the end, the conclusion is inescapable that this 
is the object of the metaphysical reasoning: to be 
undeniable and meaningless. What God has it 
wrought? One who is demonstrable and powerless. 
The tribal gods of simple peoples are not intellec- 
tually demonstrable. The members of the tribe 
believe in them and believe in their good works, or 
bad, as the case may be. But that is faith. Their 
only argument is that every one believes. The Holy 
Church pronounces so and so, and the church is of 
course infallible. This is not proof. All the beliefs 
in the actual potency of the ancient Christian God 
went flat under the steam roller of scientific demon- 
stration. The God of philosophic speculation is 
indeed beyond the reach of the scientific steam 
roller. But by the same token His children are 
beyond His reach—if it is proper to assign the 
parental réle to the Absolute, who must be, in 
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Hegelian dialect, father and children both, the 
Absolute Parent, a level of reality in which families 
are united and there is no marrying or giving in 
marriage. The Absolute is the God not of love but 
of Being. The God of metaphysics ineffably exists, 
but is nothing-in-particular, is nothing that anybody 
wants. 

The object of these ratiocinations, be it always 
fondly recollected, is a true and just conception of 
God—a folk-lore worthy of scientific enlightenment. 
As professional thinkers, the philosophers will no 
doubt place heavy emphasis upon the truth of their 
conclusions. They will even insist that theirs is a 
responsibility for coming at the truth though the 
heavens fall. No doubt it is. Scientists also make 
a habit of insisting upon an interest in nothing but 
the truth, whole or not. Theirs not to reason why, 
theirs but to verify. Yet it remains as true as any- 
thing can be in this not very intelligible world that 
however pure may be the motives of an individual 
scientist of anything resembling pecuniary interest, 
the purpose of science as a whole is to be applied. 
If the truth thus resolutely wrested from an intrac- 
table cosmos is not to be applied to the glory of man, 
it is utterly pointless and might as well remain un- 

known. 
| In a similar fashion the truth of metaphysics 
has no other object than the glory of God. Let it 
be as true as may be; if it does not so redound to 
the glory of the Most High—or, failing, turn in a 
frankly negative report—it is similarly pointless 
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and had much better be abandoned as a scandalous 
waste of time and intellectual energy. There are 
no two ways about it. Knowledge for knowledge’s 
sake is all very well as a motto to preserve the 
innocence of individual investigators; for knowl- 
edge as a whole and for civilization the phrase is 
meaningless. In the history of civilization, these 
speculations represent the attempt of the modern 
intellect to square theology with science, and they 
can be judged in no other way. The scientists who 
spend their declining years puzzling over the 
‘‘significance’’ of the ‘‘basic’’ conceptions of 
science are not merely interested in the limitations 
of the scientific method. They are looking for 
significance of another sort, significance for ‘‘the 
relation of man to the universe,’’ in other words, 
religious significance. The philosophers who take 
their broadest generalizations and work them into 
esoteric and unintelligible patterns are not playing 
hide and seek with words in a game of competitive 
unintelligibility. They are seeking that they may 
find. It is just as important therefore to inquire 
whether their findings are intelligible or reliable. 
No doubt the Absolute is reliable, whether intelligi- 
ble or not. Those who claim to understand It main- 
tain their position with flawless logic against all 
comers. These several distinctions of substance and 
relation, existence and subsistence, and so on, these 
durations and relativities upon which the most 
eautious contemporary thinkers dote, are all logi- 
cally sustainable as meaning something or other. But 
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there is also the question whether what they mean 
amounts to anything. All of which sums up to this: 
whether an intellectual abstraction of any variety 
is a satisfactory substitute for God. 

This is not an intellectual issue at all. It con- 
cerns, on the contrary, the common human interests 
of common people who have done business hereto- 
fore upon the basis of a folk-lore and have no other 
basis upon which to proceed. Their question is: 
Can any vestige of that folk-lore be maintained? 
The God of their religion has never been an 
intellectual abstraction. He has been, if we may 
say so, a human God, even a humane God. Cer- 
tainly He has belonged to the working classes. That 
is the whole reason for their interest in Him. They 
have been convinced, rightly or wrongly—and 
which we think it is matters very little, as history 
has amply exhibited—that the God of their fathers 
has taken a personal interest in them, that He has 
been in some sense accessible to them, that He will 
save them at the last. The manner of the saving 
has no doubt varied greatly as well as the details 
of His accessibility. But behind all variations the 
fact of solicitude and potency has never flickered. 
Wherever argument has entered in it has affected 

only the manner of salvation. The fact of salvation 
is a fixture, indubitable as long as a religion stands. 
When and if it fails, that religion is done for. Folk- 
lore is not possible upon the basis of intellectual 
abstractions. The ‘‘purer’’ the abstractions the 
greater their failure. 
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Now if one thing is clearer than another in meta- 
physics, it is that in every field and department, in 
every school and philosophical tradition, modern 
metaphysics has turned out nothing but intellectual 
abstractions. What human potency has this Pure 
Being? None whatever. For the remission of sins, 
for guidance upon earth and salvation hereafter, it 
is as powerless as a Christmas tree locomotive. 
God, freedom, and immortality, we are told, are the 
three great conundrums of theology and meta- 
physics. What does modern philosophy teach con- 
cerning these things? Every school has solved all 
of these conundrums. No doctor of philosophy 
who could not undertake to unhorse all three in fair 
encounter would venture to accept an instructorship 
in any university. But are any of the variously 
demonstrated Most Perfect Beings, or failing that, 
Ultimate Realities, in any way at all accessible to 
man? None whatever. The subtle gossamers of 
definition by which it is shown that the human will 
is wholly free without being one whit the less sub- 
ject to all the winds of causal compulsion that blow 
through all the universe—does any one of them 
bring conviction of sin and the means of salvation? 
Hardly; such expectations are now-a-days quite un- 
philosophical! Does any intellectual theory now in 
good standing extend the slightest hope of eternal 
bliss for repentant sinners and punishment here- 
after for the damned? None! From the point of 
view of Truth, modern philosophy is no doubt un- 
exampled. Under the direction of science every 
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superfluous ounce of superstition has been elim- 
inated. Is it therefore beautiful? Has it, then, 
found any truth which any one desires in the 
least? 

There can be no two answers to this question. 
Metaphysics is the sarcophagus of the spiritual life. 
Within it our ancient and cherished folk-lore hes 
embalmed. The art is perfect. Its product is a 
mummy, swathed in rich symbolic trappings, but 
quite dead. 
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CHAPTER XIV 
THE REFORM OF SUPERSTITION 


Reuicious tolerance is one of the principal ideals 
of modern European culture. It is a pecularly 
American ideal, perhaps because America is the 
revised version of Europe. But whither does it 
lead? According to Mrs. Hemans, our fore-fathers 
suffered the hardships of the Mayflower and the 
rigors of a stern and rock-bound coast all in the in- 
terest of ‘‘freedom to worship God.’’? Just what 
they, as distinct from Mrs. Hemans, meant by this 
was a little obscured at the time by their attitude 
toward Roger Williams; but let that pass. The 
strange thing about the migration of the Pilgrims is 
that they apparently had no idea of opening up a 
new continent and setting forth upon it a new nation. 
If that is so, the history of their descendants is 
indeed remarkable. What they sought was the 
privilege of reading their Bibles in a certain way; 
and what they got is (for the moment at least) 
economic world dominance. We must infer that all 
these things were added unto them, a veritable 
shower of blessings! 

The case becomes all the stranger when we re- 
flect upon the fate of those theological niceties for 
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which the Pilgrim Fathers made the supreme sac- 
rifice. The austere ‘‘Congregationalists’’ of sixteen 
twenty would be rather dismayed to find that they 
have become the sign and symbol of the highest 
caste of Oldest Inhabitants and that their May- 
flower hardships have been immortalized in the 
luxurious appointments of the presidential yacht. 
But they would be still more disturbed by the reali- 
zation that—the country having at length been 
made safe for Baptists, and Quakers, and other 
peculiar people—those very sectarian distinctions 
for the preservation of which they so nobly strug- 
gled are about to be abandoned in the interest of a 
wider, fuller, and freer Christianity. It would seem 
now that the principal abuse to which Christianity 
is subject is the abuse of sectarianism. Here we 
have a score or two of Christian denominations, 
each maintaining its churches and its clergy, its 
foreign missions and its domestic charities, and 
conducting them all with strict reference to pecu. 
harities of doctrine and ceremony which serve only 
to set the fundamentals of Christianity at nought. 
All these churches are founded upon the saving 
power of the love of God. They all preach Christ 
and Him crucified. The differences of interpre- 
tation and of forms of worship are all relatively 
- superficial, and are becoming more and more so as 
all the various interpretations become more and 
more liberal. Congregationalists still sprinkle and 
Baptists still immerse. Quakers still wear their 
hats in church and segregate their women. But 
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they do all these things with much less zest than 
formerly. The conviction is gaining ground that 
they have become abuses, at least in their strict 
application, and can only hinder the development of 
true Christianity by dividing Christians against 
themselves. Nonsectarian community churches are 
multiplying, and inter-denominational committees 
are becoming daily more important in the councils 
of the clergy. There is no doubt about it; the 
rugged tenets of the Pilgrims are about to go. 

The trouble with the Reformation, the trouble 
with all reformations, is that they never know 
when to stop. This is because they are essentially 
negative. The process can never stop, short of total 
extinction, because it has no definite, foreknown 
objective. It proceeds by reducing. The reductions 
are all abuses. The argument of the inter-denom- 
inationalists is perfectly sound, granted the present 
situation. It is true that no one of these sects is 
inclined to-day to rest its case for salvation upon 
the uniqueness of its sectarian doctrine. Congre- 
gationalists do not preach the damnation of Baptists 
any more, or Baptists the damnation of Friends; 
and since this is so, there is no compelling reason 
for any denomination of Protestants holding aloof 
from the brethren of the other denominations. 
Every decent modern Presbyterian feels that it 
were better that a man should be brought to God 
though he become a Methodist than for him to 
remain forever outside the fold of ‘‘the Christian 
church.’’ Once this is admitted, inter-denomina- 
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tionalism is inevitable. The disabilities of divided 
councils far outweigh any mere preference in the 
forms of worship. 

But this assumes modernism as a preceding 
condition; whereas modernism itself is of recent 
growth, a late product of the Reformation. It came 
as a protest within each denomination, against the 
abuse of strict interpretation. The disagreeable 
character of this abuse, also, is incontestable— 
assuming the situation; and that situation is one 
from which the Protestant Church could hardly 
have escaped. The essence of Protestantism, as 
contrasted with Catholicism, is the ‘‘freedom of the 
individual conscience.’’ In the various sects, and 
at different periods, single individuals have enjoyed 
sometimes more freedom and sometimes less. Even 
to-day, for example, neither Presbyterians nor the 
most latitudinarian of low church Episcopalians set 
any great store by the doctrinal inspirations of 
individual laymen, or for that matter individual 
clergymen. Nevertheless the principle is there. All 
these churches accepted the principle of free inter- 
pretation in some form or other as the issue between 
them and the Church of Rome. At the very least, 
they rejected the authority of the Pope and the 
Holy See. They are committed to using their own 
_ judgment in the interpretation of divine revelation. 

Moreover, to confuse their case still further, each 
Protestant denomination faced this issue and re- 
jected the authority of Rome on some particular 
point of ritual or doctrine. To all Protestants, 
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‘‘nopery’’ means not only the intolerable authority 
of a foreign autocrat in matters of individual 
religious conscience; it also means a certain par- 
ticularly objectionable abomination: the polytheistic 
cult of the Virgin, the idolatrous worship of the 
saints, the use of icons, incense, altars, or holy 
water. The feeling among Protestants is that such 
items of belief and practise—confession, or abso- 
lution, or transubstantiation—are medieval, barbar- 
ous, and altogether unworthy the representatives of 
an enlightened civilization whose sole object of 
worship should be Omnipotence and whose sole 
mode of worship should be the sincere opening of 
the heart to the love and mercy of Almighty God. 

Having assumed this position in some degree or 
other, the Protestant churches have therefore been 
peculiarly at the mercy of what we call modern 
progress. They may have rejected the miracle of 
transubstantiation because it seemed unreasonable 
to suppose that the holy wafer can be transmuted 
into the actual flesh of Christ by the ministrations of 
a ‘‘dirty priest,’’? as they not infrequently put it; 
and they may have accepted the miracle of the 
transformation of water into wine at the marriage 
feast at Cana because it seemed reasonable to be- 
heve that such a thing could be accomplished by the 
Son of God. But having once accepted such a test 
they were once and for all upon different ground 
from the ‘‘Universal Church.’’ As time passed, and 
more became known, or scientifically believed, con- 
cerning the constitution of liquids such as wine and 
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water, the possibility of water changing into wine 
became more and more difficult—upon the basis of 
reasonability. To be reasonable, one must believe 
in science. To be theologically reasonable, one must 
true the miracles with science. 

Hence there arose all the long agony of adap- 
tation to which Protestant Christianity has been 
subjected, the agony of adaptation which produced 
Modernism. Having expunged the abuse of ecclesi- 
astical authority, the church found itself without 
an anchor, and able to maintain its equilibrium only 
by riding before the wind. It was carried into the 
latitude of Modernism as a consequence, and with- 
out being able to stop there. There was no possi- 
bility at any time of coming to rest upon the doc- 
trines of that time, because the principle of 
Reformation, on which the church was founded, 
is a principle of disequilibrium and instability, 
a principle of negation and continual, progressive 
expurgation of successive ‘‘abuses.’’ The Catholic 
Church may or may not have had similar experi- 
ences. It probably has had; its inner history is not 
wholly unlike its ‘‘external’’? history. But the 
Christianity of reformation, the distinctively 
‘‘modern’’ Christianity, is a product not of growth 
and enrichment of belief and worship but of dilution, 
filtration, and distillation. 

If we imagine this process carried through to a 
complete inter-denominationalism, we are no doubt 
confronted by a new ‘‘universal’’ church. But it is 
not the Universal Church of old. Indeed, the differ- 
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ence is most informative. The essence of tlhe 
Universal Church was power, secular and ecclesias- 
tical, based on centralized control. This power may 
have been external to religion, strictly interpreted 
as an adventure of the soul. Let us suppose it was. 
Let us suppose that it rested on the centralization of 
all medieval society by a feudal system of which the 
Universal Church was an appropriate part. This 
extraneous element of feudal authority is what the 
Reformed Church broke away from. Thus we may 
suppose that the Reformed Church carried with it 
the essence of religion, the essence of Christianity, 
leaving behind only the medieval social system. But 
the interesting circumstance is that having done so, 
and having come through, as we may imagine, to 
full maturity in the new Inter-denominational 
Union of Reformed Christianity, the modern church 
is not only quite clear of feudalism; it is wholly 
without power of any kind. Indeed, the more inter- 
denominational the universal Christianity becomes, 
the less power it is going to have. 

The power of the Church of Rome, a thousand 
years ago, rested upon this circumstance: that it 
could excommunicate and thereby effectively expel 
a man from every church in Christendom. It could 
expel him from the whole community of respectable 
Europeans. Inter-denominationalism is the reverse 
of this. Its whole objective is to make Presby- 
terian and Methodist churches interchangeable; so 
that the man who has been at home in one will be at 
home in the other; so that each may do the work of 
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Christianity for its neighborhood without competi- 
tion or confusion. The whole effect of this is to 
make it easier than ever before for any man to find 
a spiritual haven. If he does not like the ways of 
one, he can try another with no sense of spiritual 
risk. There is no thought of excommunication here. 
The object of the merger is to open doors, not to 
close them; to decentralize still further the worship 
of God by the guidance of the individual conscience. 
Thus the inter-denominational church adopts the 
form of universality, to be sure, but it does so in 
token not of power but of the complete unprece- 
dented surrender of power. 

This may be religion in all its purity as an 
adventure of the soul. But as an adventure of the 
church it is unique, and no one can pretend that 
the church is likely to become a moving force in the 
modern world as a result of it. Whatever the pure 
form of spiritual experience may be, human experi- 
ences are never pure. Institutions always interlock, 
churches no less than others; and a church which 
interlocks with nothing else in civilization but exists 
only as a sort of Elysian field for pure spiritual 
experience is a pure social vestige, as ineffective as 
the vermiform appendix. The purity with which 
the modern church is blessed could never, credibly, 
_ have been accepted by any church of its own free 
will, for reasons of its own creation, and for the 
better expression of its own inner purposes; and as 
a matter of fact it was not in this case. Caught be- 
tween two worlds, coerced by two opposing forces— 
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one the force of authority, expressing a civilization 
of feudal hierarchy; the other the force of individ- 
uality, or reason, expressing modern civilization 
whatever it may be—the Christian church has 
chosen to be reasonable and modern. 

The question remains whether any appeal of 
reason to modern civilization can be effective. Has 
the modern world as yet developed a civilization ?— 
a positive scheme of institutions and ideas, a stable 
power-unit centered in science or democracy or 
something of the kind? Or do we live only in a pro- 
cess of transition, itself a progressive dilution and 
distillation of ancient European civilization, making 
way for another as yet unrealized order of which the 
only positive hint thus far is machine technology? 
Is modernism what it is because civilization is what 
it is, the blind leading the blind? The actual sub- 
stance of our modernized religion should throw 
some light on these questions. Most of us feel 
inordinately proud of our reasonable pieties. But 
this may be a delusion on our part. We may be 
proud of a laborious achievement because of the 
effort it has cost. It still remains to show that the 
result was worth the effort. 

Strangely enough, none of us is precisely satis- 
fied with our achievements in this field. We are the 
prey of enervating doubts. Fundamentalists— 
worse luck!—are not beset with doubts. They are 
as liable to quarrel as the rest of human kind; but 
however much they quarrel, there still remain to 
them an established church and a_ consecrated 
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dogma. The church pronounces the dogmas, and 
the dogmas stabilize the church. But modernists 
discover to their sorrow that a reformed church 
weakens the authority of its own creed, while a ren- 
ovated creed saps the foundations of its own eccle- 
siastical establishment. 

The contemporary leaders of reform do not 
appear to be aware of this dilemma. Some are 
caught upon one horn, some on the other. Theolo- 
gians, like for example Professor Kirsopp Lake of 
Harvard, are extremely sensitive to intellectual dif- 
ficulties. Churchmen, like for example Professor 
Harry Emerson Fosdick of Union, are correspond- 
ingly sensitive to practical problems. The intellec- 
tuals ask, ‘‘How can the church pretend any longer 
to depend upon such attenuated beliefs as even 
reasonably well-informed people can now hold?”’ 
And as if giving the antiphony of a chant, the 
practical men respond, ‘‘How can we make such 
attenuated beliefs the basis of the church’s ap- 
peal?’’? Reformed superstitions are no beliefs at 
all. A dis-established church is no church at all. 
When both occur together, how can they appeal to 
each other for relief? Enlightened unbelief is 
not a very powerful slogan for the promotion of a 
church, and a church membership that is wholly 
- optional and voluntary is not a potent buttress to 
belief. Such is the dilemma of the modernists. 

This dilemma, in which the reform of our 
religion has come to its uneasy end, is characteristic 
of modern civilization. We have undertaken to 
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become at the same time enlightened and free. 
Confusion is the inevitable result. It is a hopeless 
confusion because the whole process of reform is 
negative. No doubt something will take the place 
of the pieties we have reformed. But it will be 
another piety, a belief in something else, a respect 
for authority of another kind. 
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THe performance of the scientists who have 
arisen in recent years as the defenders of religion 
is indeed an amazing one. But more amazing still is 
the state of mind of these self-appointed defenders 
of the faith. Not only do they assume infallibility 
as a matter of course, but they seem to imagine also 
that all the rest of the population is so simple- 
minded that no one will ever see through the cir- 
cumlocutions and transparencies in which their 
ambiguous oracles are couched. Apparently, they 
have made up their minds not only that scientists 
can say no wrong but that they can talk nonsense 
indefinitely without detection. For ways that are 
dark and for tricks that are vain these modern 
grandees are peculiar! 

Scientists are not all alike, of course. There 
have been scientists who felt the ‘‘warfare of 
— science and theology’’ most keenly—felt themselves, 
in fact, to be the natural enemies of theologians. As 
a matter of temperament, they assumed hostility to 
revealed religion, and declared themselves infidels, 
or agnostics, or monists, or mechanists, ‘‘on 
principle.’’ Thus the great champions of evolution, 
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Huxley and Haeckel, rather gloried in their heresy, 
not because biological evolution disproved any one 
particular revelation of the origin of things, but 
because the scientific point of view as they thought 
precluded any sort of revelation. Natural knowl- 
edge and religious authority were direct contraries 
in the mind of Huxley. To him, scepticism was a 
scientific duty. ‘‘It can not be otherwise,’’ he said, 
‘‘for every great advancement in natural knowledge 
has involved the absolute rejection of authority, the 
cherishing of the keenest scepticism, and the anni- 
hilation of the spirit of blind faith.’’ 

How much this attitude is a matter of tempera- 
ment is indicated by the case of the ‘‘father of 
evolution’’ himself. Darwin was not as evangelical 
as some of his modern successors, to be sure; but 
he was far from being a fiery heretic. In various 
passages, he expressed his belief that evolution was 
quite compatible with divinity, and might even 
furnish a divine commentary. He would not have 
said that science furnishes a conception of God; but 
he did appear to think that evolution reveals God’s 
plan. We are therefore compelled to conclude that 
the study of evolution does not of itself predispose 
a scientist either to believe or disbelieve, since both 
states of mind are found among equally thorough- 
going advocates of evolution. 

The will to doubt seems always to claim its 
isolated victims. Indeed, the more sceptical a man 
becomes, the more isolated he seems to be. Perhaps 
there is a generalization here. Perhaps the sus- 

[187] 


SCIENCE: THE FALSE MESSIAH 


ceptibility to doubts is produced in men by some 
sort of social isolation, or at least by their sense of 
social isolation. They feel cut off from their civili- 
zation. Consequently they can venture not to 
believe in it. Thus behind temperament there lies 
a deeper circumstance. Huxley does not now ap- 
pear to have been an isolated man. Yet we have 
many evidences in his own hand that he did feel 
cut off from his generation, particularly in his 
youth. Often in his letters he complained of the 
repellent contentiousness of his fellow scientists, of 
his sense of separation from them, of the ‘‘im- 
possibility’? of a young man’s making his living in 
the pursuit of science. In our day, Jacques Loeb 
was a fiercer doubter than Huxley, a more obstinate 
monist than Haeckel. He was also probably the 
most distinguished ‘‘American’’ biologist. But he 
was a Jew, an expatriated foreigner, an inveterate 
individualist in his conception of scientific research, 
and altogether a lone figure even as a scientist. In 
the battles of science, he had won medals galore, but 
he was not a major-general. He was a ‘‘character.’’ 

If scepticism is temperamental among scientists, 
so—in all fairness we must allow—is extreme soft- 
headed pietism. There have been scientists in both 
ancient and modern times whose zeal for supersti- 
tion has quite overbalanced their researches. But 
they are simply dotards, natural or premature. Be- 
cause an occasional Oliver Lodge has gone from 
ether to ectoplasm in his eagerness to get into touch 
with our legendary future life, it does not follow 
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that science is responsible. Of all the believers in 
raps, taps, and table-tippings, only a very few are 
scientists. Therefore it seems unlikely that science 
is the source of the notions of those few. Science 
may furnish their séances with a lively vocabulary 
of strictly modern words. But science did not sup- 
ply them with dead relatives. 

In contrast to these extremes, the common run of 
scientists are neither more nor less pious than the 
common run of men in the upper middle classes. 
Scientists were all children before they were sci- 
entists; most of them have married while yet 
scientifically immature, and given all the usual 
hostages to polite society. This means that they 
have the same background of folkways and folk- 
lore as everybody else. They have the usual stake 
in civilization. After reaching the age of discretion 
they may have some doubts about the legendary 
sanctities. Most men do who are intelligent enough 
to amount to very much in any profession. But 
most men keep their doubts to themselves; and 
scientists have the same motive for doing so that 
affects their sisters and their cousins and their 
aunts. The obvious, natural, and human response 
of any group of assorted scientists to the ‘‘ warfare 
of science and theology’’ is to deplore it, and if 
possible to ignore it. Such warfare, if it became 
open and undeniable, would separate them from 
their families and their childhood friends and al- 
most wrench their own private personalities in 
twain. 
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Consequently, when the opposition of science 
and religion is openly bruited as it was recently and 
notoriously in Dayton, Tennessee, the impulse of 
all right-minded scientists is to deny the schism, to 
assure every one, with tears in their eyes, that 
science is a noble, beautiful, and sacred expression 
of man’s highest aspirations, and that no one could 
possibly believe more devoutly in God, morals, and 
Christianity than the research scientist, blessed as 
he is with a unique opportunity for studying the 
divine plan in all its transcendently spiritual details. 
The discord of the Origin of Species and the Book 
of Genesis is all a dreadful misunderstanding! This, 
certainly, was the battle-cry of science—if such it 
can be called—in the Dayton skirmish. To Doctor 
Henry Fairfield Osborn, president of the American 
Museum of Natural History and chief of the de- 
fenders of the scientific faith, the whole meaning of 
evolution is the marvelous benignity of an order of 
nature in which scientific truth is so perfectly 
adapted to the requirements of religion and moral- 
ity. To exhibit this marvel, he even pressed the 
notorious William Jennings Bryan into service. 
For years Bryan posed the issue thus: ‘‘The real 
question is, did God use evolution as His plan?’’ 
Doctor Osborn has reiterated that question again 
-and again. For him it is the whole crux of the 
matter. (An unintended tribute to its disreputable 
author!) But the answer of the scientist is, Yes. 
God did use evolution as His plan. This is the 
teaching of science. This is what the exhibits at 
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the American Museum prove. Evolution is indeed 
a sacred theme. Its moral principle, says Doctor 
Osborn, is ‘‘that nothing can be gained in this world 
without an effort; the ethical principle inherent in 
evolution is that only the best has the right to sur- 
vive; the spiritual principle inherent in evolution is 
the evidence of beauty, of order, of design in the 
daily myriad of miracles to which we owe our exist- 
ence.’’ Proving all this, science is surely innocent 
of every charge of being a disturber of the peace! 

To show that beliefs such as these are the com- 
mon pieties of ordinary men requires little proof. 
What is less evident is how a scientist can hold 
them, not as a matter of temperament but as one of 
scientific truth. As a matter of temperament, one 
man can face this issue with the scepticism of an 
American anthropologist who proposed to say to 
Tennesseeans: ‘‘We do not seek to undermine your 
faith; but we shall teach you science whether it 
undermines your faith or not.’’ Meanwhile, another 
can say with a certain American biologist: ‘‘I have 
been at some pains to make it clear that evolution 
and religion are strictly compatible.’’ The problem 
is not the pains, but their outcome. Assuming a 
temperamental disposition to conform, how can 
scientists indulge their appetite? 

The answer is easy: because science is after all 
neither proved nor perfect. This is pre-eminently 
true of evolution. In spite of all the research that 
has been lavished on the subject since Darwin’s 
time, the detailed operation of evolution remains a 

[191] 


SCIENCE: THE FALSE MESSIAH 


mystery. Consequently it is fair to say that evolu- 
tion, though strongly indicated, is not yet finally 
established, and eminent scientists have said this 
during the recent tea-pot tempest—so far does the 
man out-weigh the scientist in periods of stress and 
strain. Meanwhile other scientists, Doctor Osborn 
among them, have ventured the supposition that 
evolution may be after all finally inexplicable except 
on the basis of a far-off divine event, or an im- 
manent guidance and propulsion. There is nothing 
in science to contradict such views—science is silent 
on final explanations!—except the spirit of science, 
which is undeniably mechanistic. But what is mere 
spirit among friends? 

Indeed, even the spirit of science has recently 
been called in for reconsideration. Science received 
its tone from the physical sciences, partly because 
they appeared first, but more because they are most 
obviously derived from instruments of physical 
measurement, and so naturally would come first and 
grow fastest. For the same reason they are rather 
definitely mechanical and ‘‘materialistic,’’ and so 
all science has been considered until recently. The 
discovery of the atom, for example, has seemed to 
many thinkers to indicate that all things living and 
otherwise are composed of these minute but never- 
theless material bodies. The inference was natural. 
Atoms were identified by a chain of investigations in 
which weighing played an important part, and as 
might be expected atomic weight produced in nearly 
every mind the impression of substantiality and 
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materiality, so that physics and chemistry seemed 
(for the time) to be the most material of sciences. 
But this odium has been removed by the discovery 
of sub-atomic particles. Electronic weight has not 
such significance as the weight of atoms. Electrons 
are presumably all of the same size and weight and 
substance (if any); their weights do not vary with 
the elements, as is the case with atoms, but only 
their numbers. Furthermore, the electrons have 
been discussed chiefly in electrical terms; hence 
their name. Their behavior appears to be electrical 
behavior to such a considerable extent that no other 
behavior has so far been discerned. But elec- 
tricity—what is that? ‘‘Nobody knows!”’ 

Similarly, the starry universe—another strong- 
hold of ‘‘materialism’’ ever since Galileo’s tele- 
scope—has developed unexpected subtleties. The 
older astronomers searched the heavens and found 
no God, however much they may have wanted to. 
The earth and all that is therein were traced to an 
event, far-off but no more divine than a tidal erup- 
tion on the sun. The milky way was counted, or at 
least computed, its contents classified, and our own 
planet recorded as a fly on the chariot-wheel of a 
lesser star. This looked bad for divinity, or so 
many people including scientists have felt. But we 
have been rescued from it by relativity. Time and 
space, it now appears, are quite relative. The uni- 
verse is warped. Straight lines are not straight 
when they are the path of light in a gravitational 
field. Time depends upon the position of the ob- 
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server, and in brief the whole business of astronomy 
and celestial mechanics is a matter of point of view. 
The planets continue in their orbits and the sun 
rises and sets as usual; but we can now reflect that 
these things are so only within the limits of our 
poor powers to add and subtract. None of them is 
‘‘real.’’ 

To go from this confession of ignorance to the 
positive assurance of divine knowledge is a longer 
step than most scientists care to take. Most of the 
nice old gentlemen of science have contented them- 
selves with pointing out that now ‘‘materialism’’ 
has been eliminated from physics and astronomy, 
we are free once more to believe in God. A biologist 
such as J. Arthur Thomson, lecturing on science and 
religion before Union Theological Seminary, or such 
a mathematician as Alfred North Whitehead, lec- 
turing on science and civilization before the Lowell 
Institute, is careful to hold his temperament in 
check. After all, he is speaking as a scientist; and 
as a scientist he can only say that these great new 
modern discoveries do explode dogmatic atheism. 
They do make it possible to believe in God. Of 
course they do not make it compulsory. The same 
lack of finality in science which leaves ‘‘material- 
ism’’ unproved leaves everything else equally un- 
proved. Cautious and eminent scientists allow for 
this. But still, between the lines, by gesture if not 
by word, they permit us a glimpse of their own 
steadfast belief. 

They have never doubted. And if some one else 
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will relieve them of the responsibility of uttering 
the words, they will sign them. Only a short time 
ago, forty American scientists and university presi- 
dents, many of whom might have avoided such 
definite commitments by themselves, did sign a 
quite extraordinary scientific ‘‘Credo.’’ This re- 
markable document was written by an electron- 
physicist of Nobel dimensions, and issued from 
Washington like an imperial ukase, with signatures 
attached, in May, 1923. Speaking thus corporately, 
the scientists laid aside diffidence and caution and 
announced in no faltering terms the divine author- 
ity of their studies. ‘‘It is a sublime conception of 
God that is furnished by science,’’ said they, ‘‘and 
one wholly consonant with the highest ideals of 
religion, when it represents Him as revealing Him- 
self through countless ages in the development of 
the earth as an abode for man and in the age-long 
inbreathing of life into its constituent matter, cul- 
minating in man with his spiritual nature and all 
his God-like powers.”’ 

When men are in such a state of mind as this, it 
can do no good to challenge their ‘‘argument.’’ It 
can do no good to point out that the spirit of science 
has not changed. Science has never proved 
materialism, or any other gospel. It has never 
stopped men believing in God. It has never been 
any more final than it is now. The openings in the 
front line of science, do they mean that ground has 
been lost? Are we then deprived of our scientific 
instruments and thrown back upon pre-scientific 
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devices either in our mechanics or in our thought? 
Not in the least. What has happened may be a 
revolution, as Whitehead says, but it leaves science 
precisely where it was before. Newtonian physics 
is no less useful because Einstein has shown that it 
does not hold good for distances reckoned in light 
years and for velocities like that of light. The 
atomic weights have not been appreciably modified 
by the ‘‘discovery’’ that the electrons are not 
material particles—much less the substantiality of 
mountains and Mahomets. Evolution may be un- 
proved, it may remain always ‘‘finally’’ inexplica- 
ble. It may suggest to some minds the probability 
of an omnipotent propelling force. Nevertheless, 
the descent of man remains the ascent of ape: not 
of any existing ape, to be sure—we are not baboons 
or orang-outangs !—but the ascent of some nicer ape, 
some sanctified brute, predestined by Omnipotence 
to be our parent, the undoubted anthropoid! 
Neither is anything to be gained by pointing out 
that ‘‘God’’ is not a scientific conception, that 
scientific researches furnish no conception, sublime 
or otherwise, of anything that can not be approached 
with instruments of precision, that spiritual princi- 
ples are as irrelevant to biological evolution as 
Jabberwocky. Every scientist knows this. No one 
understands better than the Nobel physicist and the 
president of the American Museum that in the pro- 
cess of biological evolution the one test of fitness is 
the fact of survival, that in the history of species 
fitness and survival define each other, so that sur- 
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vival proves nothing whatever but such fitness as 
led to that particular survival, and fitness means 
nothing more than whatever capacity—whether the 
gigantic size Jurassic reptiles or the spiritual na- 
ture and God-like powers of modern physicists—did 
in fact, for the time being, survive. Nothing could 
be further from any ‘‘spiritual principle’’ than bio- 
logical evolution, let alone celestial mechanics or 
sub-atomic physics. But all this is beside the point. 
The apologists for modern science do not intend 
that their words skall be taken literally, or even 
convey any precise meaning, scientific or theologi- 
eal. They are nice old gentlemen who are disturbed 
by modern unbelief, and they are making the su- 
preme gesture of conformity. They are offering 
prayer in public. They are saying, ‘‘Look at us. 
We are eminent scientists; and yet we are superin- 
tendents of Sunday schools.’’ To which the only 
appropriate reply is the vulgar one: ‘‘Think of 
that and bust out eryin’!’’ 

The occasion is indeed one for lamentation. 
These men are moved to social and ‘‘spiritual’’ con- 
formity not because they are scientists but because 
they are gentlemen. They are anxious about 
materialism and unbelief not because they are 
scientists, or gentlemen, but because they are 
elderly. Being elderly, they are appalled at the all 
too evident prospect of great change. Being elderly, 
they occupy positions of responsibility. It was all 
very well, we can imagine their saying, for Huxley 
to refuse to believe on any but scientific grounds 
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‘even if the refusal should wreck morality and 
insure our damnation several times over.’’ ‘The 
situation was quite different in Huxley’s time. For 
one thing, morality was then in no danger of being 
wrecked. He lived at the height of Victorian 
propriety, before the War, before Bolshevism, be- 
fore civilization arrived at the cross-roads, before 
the passing of the great race. To-day we are faced 
with all these things. They are facts. We know now 
what the wreck of morality might mean. Further- 
more, though Huxley made himself the spokesman 
of biology, he was not the spokesman of society. 
Then the scientist was an outsider, a knocker at the 
gate of civilization. To-day he sits in the seats of 
the mighty. He is the president of great univer- 
sities, the chairman of semi-governmental councils, 
the trusted adviser of states, and even of 
corporations. That indifference to consequences 
which is possible, if not proper, to a scientist who 
is only an irresponsible teacher and research worker 
is not possible to scientists who are the custodians 
of civilization. When you become a custodian of 
civilization, the most important thing in the world 
is civilization, more important even than the science 
through which you rose to your position of power 
and esteem. This is the spirit not of science but of 
ex-scientists. 

In a less enlightened age, such a lapse from 
research to invocation would be less remarkable. 
Science has not always held the keys of life and 
death. Primitive scientists did not claim to con- 
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trol nature. They might apply new alloys to the 
art of plowing or its twin technique of beating plow- 
shares into swords. But the fate of battle was still 
in the hands of the Lord of Battle, as it had always 
been. The arts were a small part of concerns much 
larger than the arts. Prayer was not an accessory 
to keeping one’s gunpowder dry, certainly not a 
secondary afterthought. On the contrary, the gun- 
powder was secondary, a gesture of self-help pri- 
marily valuable as an invocation to a deity who 
helps those who help themselves. From the point 
of view of primitive men, the plowing of fields and 
even the sowing of seed are by no means the central 
reality of husbandry. Their festivals of germina- 
tion no doubt appear quite dispensable to us, who 
indulge in uo such antics. To the people who prac- 
tised them, however, they seemed not only of equal 
importance, but more real, more important, more 
surely productive of bumper crops than the whole 
business of breaking up the soil and scattering the 
seed—inventions which after all must have con- 
siderably followed the older rites by which the 
peoples of the earth first of all insured themselves 
a luxuriant growth of uncultivated plants. 

To supplement science with folk-lore is in the 
best standing. But properly understood—when the 
invocation is genuine—it is the folk-lore, the invoca- 
tion, the ancient ceremonial, which is doubtfully 
supplemented by technologies. The appeal is from 
established folk-verities to the doubtful ingenuities 
of the master minds. 

[199] 


SCIENCE: THE FALSE MESSIAH 


Regard, then, the contrast of the smirking pieties 
of those modern scientists who derive from the 
‘‘verities’’ of science their equivocal conceptions of 
God. Thanks to science, the ancient ceremonials 
have faded out of the picture. The Lord of Battle 
is still invoked in the dark days of war; but not by 
generals. That is a civilian occupation, good for 
the morale of the citizenry, and excellent propa- 
ganda for the war among the ‘‘church crowd.’’ But 
no one takes it seriously. It does not deter generals 
and politicians from claiming all the credit for hav- 
ing won the war. And do these scientists pray in 
their laboratories? We doubt it. 

When, therefore, we are told that ‘‘science is not 
complete,’’ that ‘‘there is still room for faith,’’ we 
feel that the suggestion is disingenuous to say the 
least. Incomplete science no doubt is, but not in 
such a fashion as to lead any one to go behind it to 
an antique and alien ceremonial. On the contrary, 
the major premise of science is its undisputed juris- 
diction over all our actions. ‘The basis of all 
scientific research is still the law of universality: 
conservation of energy and indestructibility of 
matter. The foundation of all mechanics is the 
axiom that every bullet finds its mark, and the 
corollary that bullet holes are made only by bullets. 
In this technology, what lever, pray, does diety 
manipulate? Obviously none whatever; nor do the 
new ‘‘discoveries’’ require any re-assignment of the 
levers. It makes no difference to the law of in- 
destructibility that in the new physics matter is 
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composed only of immaterial electron-points of 
energy. Whatever the stuff be called, it does not 
pass in and out of existence capriciously, nor for 
moral purposes, but only according to the imper- 
sonal principles which ‘‘govern’’ its behavior. 
Later discoveries disclose new principles, behavior 
upon a minuter or a still more grandiose scale. But 
they do not affect the impersonality of the scientific 
cosmos. How strange it is that the more precise 
science becomes and the more complicated its 
mechanics, the more it should require divinity to 
complete the picture! It is so strange that it is not 
true. No scientist says it is. He only hints! 

Those anxious hints—a pretty comment they are 
upon our religion! The sublimest conception 
science can honestly offer to religion is the admis- 
sion of its own fallibility. No scientific research is 
final. Every one ends with unknowns. These un- 
knowns can be given names; but that does not make 
them any less problematical or any more inspira- 
tional. Taken all together, they can be called the 
unknown, or even The Unknown, if capitals add any 
meaning to a wholly negative expression. What we 
have to say in that field is, scientifically, guesswork. 
If some scientists call it guesswork, while others 
eall it God, that must mean that the latter are able 
to detect a resemblance. Upon the authority of 
science, then, Unknowability is all that remains of 
the faith of our forefathers. 
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No truty sophisticated man—and a university 
faculty is not the place to look for sophisticated 
men !—believes for a moment in the possibility of 
any general and sustained improvement in human 
civilization. There is a very good reason for this, 
which ean be stated in terms of logic, though logic is 
not the most tactful way to state anything. Im- 
provement is an expression of comparison. You 
can no more talk about improvement except in 
relation to some particular point of reference than 
you can talk about distance without having any 
particular point, from or to which, in mind. Con- 
sequently the expression ‘‘general and sustained 
improvement”’ is logically meaningless. Each sep- 
arate word can be defined and understood, as a mere 
matter of language. But when these words are set 
down together they suck out all the juice of each 
other’s meanings, like the famous weasel words of 
politics—this, quite apart from the verdict of his- 
tory which of course finds us innocent on every 
count. He must be a hardened reformer indeed, 
utterly sunk in idealism and callous to every 
prompting of reality, who in these post bellum 
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years can have anything but a grim smile for the 
notion of perfectibility. 

The fact is, academic people are reformers. 
There is no economist who does not dream of stabil- 
izing currency and arresting the tidal flow of 
business cycles, nor sociologist who does not con- 
template the ultimate elimination of every social 
‘‘case.’’ Hence the. theory of progress, or, as 
pedants call it nowadays, social control. If each 
scientist will only reduce his section of the universe 
to order, it follows that the millennium will auto- 
matically dawn. No general conception is required 
of what civilization will be like upon that happy 
day. That will be our surprise. Meanwhile, the 
job has been simply parceled out. You in your 
small corner and I in mine! 

To the sophisticated, it is cause for peculiar 
wonder that the scientists, who of all people should 
know best the nature and limitations of their science, 
are nevertheless more fatuous about it than their 
own school boys. Science is a scheme of measure- 
ment and observation. The elementary textbooks 
emphasize nothing so much as its impersonality. It 
has nothing to do with interests and aspirations. It 
is a machine for taking readings and making cal- 
culations with them. What is there in this to 
encourage the expectation of millennium? Nothing, 
surely. 

But this is only the logical aspect of the case. 
There is also the dramatic. Tremendous changes 
have come to pass in the last few centuries. We 
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have solved many problems; and each solution has 
left us with a new technique, so that we seem to be 
better equipped for solving others with each cen- 
tury and decade. Not only has the chariot of prog- 
ress come thundering down the ages; equipped with 
the sleeve-valve engine and the counterbalanced 
crank-shaft, it is now vibrationless at the highest 
speeds, as the advertisements say. 

Scientists have no difficulty in believing that 
science is the driver. But this point, at least, is open 
to serious argument. Chariots have been known 
to carry flies as well as drivers. Doubtless science 
has arrived simultaneously with the rest of the 
cargo, but in what capacity? Perhaps the mechan- 
ical technology could hardly have appeared alone; 
but then, no more could science. Meanwhile nothing 
appears less probable than that science held the 
reins. With incredible dexterity tremendous prob- 
lems have been solved, as we say. But who ordered 
the solution of those problems? Whose idea was it 
that perfection lay in that direction? A quaint and 
interesting notion which appears nevertheless to 
have been preposterously wrong. To put it baldly, 
here we are as a civilization all dressed up and 
nowhere to go. We imagine that we must be going 
somewhere because people in that condition usually 
do—and so we shall. This holiday attire of ma- 
chinery is going to take us somewhere and no 
mistake. The point at which we are liable to mis- 
take is in the itinerary. That is a matter on which 
every one is privileged to guess, and any one’s 
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guess is as good as the next man’s, or very nearly. 

Meanwhile, if science is good for anything at 
all, we may be pretty sure that none of us is going 
to be able to determine that direction. In its capac- 
ity of observer and recorder, science notes that the 
movement of civilization is determined by the folk- 
ways; and the folkways are not amenable to reason- 
ine—not even by scientists. Folkways are not passed 
by any impressionable assembly to which, perhaps, 
the enthusiasts for reform might address their ex- 
hortations. Folkways—or let us say civilization is an 
impersonal process like the movements of the stars. 
We may learn to know its curves or we may not. 
We may be able to record its movement in advance. 
In a general way, at least, we can. Of civilization 
Wwe can say just as we say it of the stars that its 
future is going to be continuous with its past and in 
general terms precisely like it. Whatever the winds 
may be that have deposited this drift, those same 
winds will continue to blow hereafter; and that drift 
will continue to form the contours of our social life. 
Pedants will speculate and enthusiasts exhort. 
Let them. It is a law of their nature; and the winds 
of doctrine are a stipulated part of our cosmic 
weather. The fly buzzes and the chariot rolls on. 
This is what science teaches about the control of 
_ society by science. 
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Nor even the most optimistic scientist maintains 
that science is now regulating human society or even 
is competent as yet to regulate it. The basis of all 
our hope is that science is moving in that direction 
and will probably be able to do so in the future. 
Like all delusions, this idea is easily accounted for. 
The first of the modern sciences to emerge were 
mathematics, physics, chemistry, astronomy, and 
their associated branches. ‘The discoveries which 
were made in these fields were very potent. They 
took the form of mathematically stated ‘‘laws.’’ In 
the history of science, the development has been 
gradual but steady from these inorganic sciences to 
such fields as anatomy and physiology and psy- 
chology and finally sociology. The social sciences 
are the last to appear—if they have yet appeared, a 
fact which students of the inorganic departments 
often call in question. History, politics, and eco- 
nomics are not absolute novelties quite unheralded 
by earlier literature; but the conversion of these 
studies into sciences is strictly modern and ob- 
viously incomplete. Thus it appears that the move- 
ment of science has been from mass and acceleration 
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to population and finance. Hence our eager hopes 
of controlling business cycles as we control com- 
bustion, and solving the racial problem by a new 
binomial theorem! 

But as pleasant dreams are apt to be, this is a 
very superficial view of the development of science. 
It neglects to inquire what science does with its 
materials and what the causes are of its progress 
from atoms to societies. Whereas the law of the 
Lord is perfect, converting the soul, the laws of 
science are perfect, converting the elements; and the 
most important and interesting fact about this 
process of conversion by which scientific analysis 
proceeds is that it is always a conversion down- 
ward. Science moves from the complex to the 
simple. It reduces everything it touches—sub- 
stances to molecules, molecules to atoms, atoms to 
electrons. It began with numbers and planets and 
inorganic masses because they were already the 
simplest materials available. Their determining 
forces and components are comparatively acces- 
sible, and the process of analysis dealt with them 
easily and very surely. Later it was possible to 
analyze the more complex materials of plants and 
animals; but the analysis was always in the same 
direction—downward. Whatever science touches, it 
eliminates, putting something simpler in its place. 
No doubt we ean still say that the laws of science 
are perfect, converting the soul; but only in the 
deepest irony. 

The object of scientific thought is to create gen- 
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eralizations, the wider the better. But they are 
what logicians call universals, though perhaps it 
would be more sensible to call them qualified uni- 
versals. Thus the propositions (a) all men are 
mortal; (b) Socrates is a man; (c) therefore 
Socrates is mortal, are universals. But the 
minor promise (b), which should more strictly 
read ‘‘All members of the species Socrates are 
mortal,’’ is somewhat qualified by the fact that this 
is a species with only one member; while the sweep- 
ing certitude of the major premise (a) loses some- 
thing of its grandeur through the suspicion that it 
is only a balancing of synonyms. ‘‘Mortal’’ can be 
defined only as ‘‘having that span of life commonly 
attributed to men (and other animal species)’’; so 
that ‘‘ All men are mortal’’ means nothing more nor 
less than ‘‘ All men have that span of life commonly 
attributed to men’’—not a very illuminating state- 
ment after all. The laws and hypotheses of science 
are many of them of extraordinary breadth. They 
cover all forms of matter and all species of living 
things. But they are necessarily subject to just 
such reservations as attach to any universal. Sup- 
pose that they are true: they are still quite likely 
to be broad statements about tiny things, ordinary 
definitions—the names of things—split in two with 
‘fare always’’ thrust between them. A marble is a 
spherical pellet of clay or glass. Then marbles are 
always spherical—a universal scientific law. 
Indeed, how else can universals be created? To 
make a statement affecting ‘‘all’’ things of a certain 
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kind, one must either have seen them all, or one 
must propose to sort them out on the basis of this 
peculiar characteristic. For example, before re- 
marking that all the clover leaves in a given patch 
are ‘‘three-leaved’’ it would be necessary to examine 
all. But an inspection of a handful is a sufficient 
basis for the remark that all normal clover leaves 
are three-leaved. This will be true. But it will be 
true only because ‘‘normal’’ is defined as meaning 
three-leaved. No doubt the distinction is arbitrary, 
and the class established by the statement artificial. 
The question is whether any distinction is ever 
fundamentally different, and any classification much 
less arbitrary. 

In its early stages, science was openly concerned 
with making such distinctions. Scientific research, 
at the time of Aristotle, for example, or Pliny, was 
largely a matter of sorting obvious things into 
convenient classes and sub-classes—species and 
genera. But we like to think that modern science 
has entered another phase, and is analytical where 
ancient science was merely descriptive. The con- 
trast is especially conspicuous in botany where, 
until comparatively recent times, the whole interest 
of scientists was in sorting and docketing, in 
‘identifying’? new species and placing them in 
proper relations with the familiar ones. Not only 
that: the classifications were made on the basis of 
the number of petals in the flowers, the shape and 
arrangement of the leaves, manner of seeding, 
sprouting, and so on. But all these marks of species 
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were defined on the basis of gross characteristics of 
the various plants, such as any one might observe 
with the naked eye. When microscopic examination 
was made possible and the microscopic character- 
istics of tissues and germ cells were observed, these 
things at once became the basis of general reclassi- 
fication. Accordingly, interest in classification has 
waned, and its place has been taken by interest in 
microscopic observation. This is analysis. It marks 
the beginning of ‘‘purely scientific’’ methods. 

No doubt this is all very well, and the change is 
for the good. But it is nevertheless a fact that the 
present methods of microscopic examination are not 
infinitely perfect. They might conceivably be im- 
proved, and if they should be, further change 
would probably occur in botany. It would then 
appear that the late ‘‘microsecopic’’ methods of 
observation were ‘‘crude,’’ that the traits observed 
by their use were superficial, and that the arrange- 
ment of the species and their parts worked out 
under the old dispensation was naive and requires 
modification all along the line. In short, all that we 
say of pre-microscopic botany would then be said of 
ours. From that point of view, therefore, it would 
appear that our science has been a mere, arbitrary 
recording of gross similarities and differences, and 
a classification of the ‘‘facts’’ upon the basis of our 
woefully incomplete observations. 

Possibly this is a very special case. Yet 
wherever one turns in the literature of science, the 
progress of history seems much the same. We pass 
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from one counting and weighing of the stars to 
another, re-arranging as we go. We descend from 
molecules to atoms, and from atoms to electrons, 
leaving successive stages of data and arrangement, 
pursuing the mirage of analysis from one descriptive 
level to another. To be sure, we are not merely 
ranging wide, discovering further genera co-ordi- 
nate with those we already know. LHach successive 
penetration opens a new order of magnitude. Or- 
dinarily this is the focus of scientific pride. So far 
as ingenuity is concerned, this pride is certainly 
justified. But apart from the triumph of inge- 
nuity, apart from microscopes and other mechanical 
apparatus which are a by-product of such ingenul- 
ties,—considering the new discoveries solely upon 
their merits as discoveries, it is very doubtful indeed 
whether the steady regression from the near and 
obvious to the remote and minute and progressively 
intangible is ground for rejoicing or for sorrow. A 
very good case can be made for lamentation. We 
inquire of nature what makes the grasses green, 
and receive an answer that is all about chlorophyl, 
catalysis, and osmotic pressure. We ask what such 
things are, and receive a reply that is all about 
molecules and kinetic energy. We inquire about 
these, and are told of atoms, and then of electrons, 
protons, and elementary electric charges. No doubt 
it all hangs together. No doubt each level of inves- 
tigation ‘‘explains’’ the other. But somehow the 
answer seems to have moved out from under the 
original question, so that each successive definition 
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is after all just a complicated way of saying, ‘‘ Why 
are the grasses green? Because they are.’’ Not 
only do these answers fail to answer: they answer 
less and less the more minute and precise they get; 
so that the suggestion inevitably presents itself to 
the disgruntled questioner that all these formulas 
involving molecules and atoms are so very precise 
and invariable because they are very non-committal. 
The extraordinary precision of science upon such 
levels of observation is possible because nothing 
can be seen on those levels but weight and move- 
ment. 

This suggests more forcibly than ever that in 
science as everywhere else, things can be asserted 
positively only when they are devoid of meaning. 
Atomic relations can be stated with as much cer- 
tainty as the remark about the mortality of Socrates 
because—these weights and movements being all we 
know about atoms, they define what we mean by an 
atom, and we can therefore say that ‘‘all atoms’’ 
behave thus and so, with absolute precision. Thus 
it does not mean the same thing at all to remark 
that a man weighing one hundred ninety pounds has 
run a mile in four minutes and ten seconds, and to 
say that an atom weighing one unit equivalent to the 
weight of a hydrogen atom travels at such and such 
speed. We know other things about men which 
make the first statement significant. But we know 
nothing about atoms except that they are entities of 
which we know this. In short, science can speak 
with great certainty of matters which it selects for 
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notice, thereby astounding us all, notwithstand- 
ing our regret that other matters in which we take 
more interest can not be treated with similar pre- 
cision. It is, of course, pleasant to know of a verity 
that Columbus discovered America in 1492, to be so 
sure about something in a universe of flux; so pleas- 
ant indeed as to make it convenient to push into the 
background the question whether Columbus was the 
prime mover whose credit deserves the honor, 
whether the discoverer did hit upon the western 
‘hemisphere for the first time or not, whether he 
touched upon the mainland, an island, or—as Colum- 
bus thought—the East Indies, and whether the 
event is properly assigned to the year 1492. In 
general it may be said that science reveals with 
ever-increasing surety a range of facts which take 
on more and more the character of sheer curiosities. 

Of course, atoms and protons are not on this 
account any less real or the laws of physics any less 
true. Whenever questions are raised what, if any- 
thing, the formulations of science mean, some 
ardent scientist is sure to leap to his feet with 
vehement protestations of belief in the ‘‘reality’’ of 
these particles. ‘‘Atoms are real! No one may ever 
see one. They may never do any one any good. 
But they are real nevertheless.’? No one can 
gainsay it. But suppose that they are earnest as 
well as real, and that the grave is not their goal— 
propositions also which no one can deny—what does 
it mean to say so? Something is real, but what? 
Atoms are real in the same sense that monocoty- 
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ledonous plants are real. Without becoming too 
metaphysical we ean nevertheless distinguish be- 
tween the existence of plant lfe all over the 
landscape in every variety of shape and structure, 
and the intellectual exercise of sorting these plants 
into arbitrary varieties according as they sprout 
from cotyledons or not, and if so whether from one 
or more. Physical objects, also, lie about all over 
the landscape in still greater variety of shape and 
structure. These, too, we have sorted; and on the 
basis of a certain variety of sub-division—a certain 
class of internal structures—we can call them all 
atomic, and classify them all, from the monocoty- 
ledonous atoms of hydrogen to the atoms, polycoty- 
ledonous to the two hundred thirty-eighth power, of 
uranium. What is real? Doubtless all; the plants 
are real, and the masses are real, and the botanical 
divisions are real, and the physical divisions are 
real, too. But the physical divisions—the atoms— 
are not real in the same sense in which plants are 
real; they are real as other orders of classification 
are real, cotyledonous and otherwise. In this sense, 
also, the square root of minus two is real: it is a 
real intellectual abstraction. And the Absolute! 

In other words, it is no great pumpkins to be 
real. Everything imaginable is real in some sense, 
and true in some sense. But the one great intellec- 
tual deficiency of science is that its sweeping 
generalizations, whetted to a razor-edge of pre- 
cision, nevertheless unfortunately concern realities 
which though they may be spread over the length 

[217] 


SCIENCE: THE FALSE MESSIAH 


and breadth of the universe are of an order of 
magnitude which excludes them forever from the 
joys and sorrows of human intercourse. Once 
more be it stated that we are concerned here not 
with inventions and appliances but with scientific 
‘‘truth.’? More simply, scientific truths are not 
the truths that make men free. They are too true, 
too universal, too empty of humanity for that. 

In the early days of modern science—the boom 
period, so to speak—a contrary view was held. 
Thus that famous ‘‘law’’ of conservation of energy 
was framed very largely to be helpful. It was sup- 
posed that such problems as the supernatural would 
be solved by a simple application of the law. But 
as time has gone on the situation has become more 
complex, and the law—steadfast in its universal 
truth—has receded from the human scene. For 
example, exceptions to the law have been developed. 
Somewhere between the radiant stars and the illu- 
minated earths a tremendous head of energy 
disappears. Other radiations exude from our 
galaxy never to return. Some authorities have ex- 
hibited such cases as instances of imperfect law 
enforcement. But others have pointed out that they 
only indicate hitherto unknown routes of the trans- 
fer of energy. If the inter-stellar spaces are the 
scene of a ‘‘loss’’ of energy, some physical process 
is going on there, under the impetus of this energy, 
which we simply do not know about. If energy can 
dribble out of our galaxy, it can also dribble in, to 
which the visibility of other galaxies attests. In- 
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deed, the law of conservation can admit of no 
exception, since it is derived from the nature of 
energy. It affirms only that energy exists. It does 
not limit the forms in which it may appear, or from 
our vision disappear. An exception to the law is 
excluded by definition. Wherefore, of course, super- 
natural events need only to be defined as unknown 
forms of energy to become perfectly law-abiding, 
and the more literate spiritualists have proceeded 
to define them so, thereby robbing the famous and 
inexorable law of all its teeth. Thus it reigns, like 
the Absolute and the King of England, supreme 
and powerless, a perfect symbol of scientific enlight- 
enment. For many years it has been known that 
two plus two makes four. Yet civilization has not 
been regenerated. What are we to expect of the 
proposition that one proton plus two electrons 
makes hydrogen? Doubtless more of the same 
lamentable unregeneracy. 
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Ir tue laws of nature are the laws of God, it ob- 
viously follows that all we have to do to live in 
obedience to divine command is to discover what 
those laws are. This, many people think, is pre- 
cisely what science is going to do for us. In an 
early edition of the works of David Hume, an 
obscure editor once inserted an interesting footnote. 
Hume had been commenting upon the sexual in- 
stinct and its marvelous efficacy for continuing the 
species of creatures who little dream of the great 
responsibility that rests on every individual. By 
this simple and unsuspected mechanism, said 
Hume, God’s will is intricately done; which amounts 
to saying, noted the editor, that God intended a very 
important matter affecting the continuance on earth 
of all His children to be a secret, but Mr. Hume 
found Him out! This remark nicely characterizes 
the sublime conception of God which science fur- 
-nishes. It has been supposed in the past that God 
works in His mysterious ways His wonders to per- 
form. But latterly science has found Him out. 

Or so many early scientists have believed. The 
first contribution of modern science to theology was 
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the mystery of God’s ways. No direct traces of 
divine manipulation were ever found. Consequently 
the inference was plain: God dwells invisible 
within the eternal order of things. Since no special 
action or re-action appertains to Him, the whole 
order of nature is none other than the divine plan. 
This was the view of the scientists who laid the 
foundations of modern astronomy, physics, and 
chemistry. And from this it is only an easy and 
obvious step to the idea that the order of nature is 
holy and must under no circumstances be tampered 
with. 

This was the view of many of the most influen- 
tial thinkers of the eighteenth century. It so hap- 
pened that great social changes were taking place 
in the eighteenth century. At this time, the process 
of industrial growth, which is sometimes called the 
industrial revolution, had proceeded far enough to 
disturb the balance of society. Commerce and 
manufacture were becoming more important than 
they had ever been, and the middle, or commercial, 
classes were likewise greatly increased. Royalty 
and nobility were at a corresponding discount: 
hence the social ferment which was troubling the 
political surface of Europe. In France the ‘‘natural 
order of things’’ from which all ‘‘social contracts’’ 
were presumed to date was very much to the fore, 
and the ‘‘noble savage,’’ or natural man unen- 
ecumbered with the artificialities of sophisticated 
life, was enjoying great popularity. In England 
the ferment worked somewhat differently. For one 
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thing, it had already gone much farther there. 
England was already a middle-class nation with a 
middle-class government. Commerce and manufac- 
ture were not yet in the best odor in polite society; 
but they were too well established to be in the least 
apologetic. They were already the back-bone of 
the nation. Nevertheless, even in England the back- 
bone was carrying an excessive weight of disused 
members, the vestigial organs of the ancient feudal- 
ism. The land-owning nobility were in a position 
to exact tribute from the growing commercial enter- 
prise of the middle-classes, and did so quite un- 
blushingly. Very naturally, therefore, the order of 
nature seemed to most sensible middle-class English- 
men to be the middle-class England, the commercial 
England of their day and age, and not at all that 
ancient feudal England of which the House of Lords 
preserved a battered remnant. Add to natural class 
interest the fact that special privileges could be 
obtained only by special grants and other interfer- 
ences with the ‘‘prevailing order,’’ and the case for 
laissez faire is complete. The natural order of 
things is the divine plan; middle-class, commercial 
England is the natural order of things; therefore 
middle-class England is the divine plan. Whatever 
interferes with the divine plan must be stopped; all 
- special privileges do so interfere; therefore special 
privileges must be revoked and business must be 
let alone. Thus reasoned the social philosophers of 
the eighteenth century. 

Thus reasoned, for example, Adam Smith. 
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Adam Smith was a very pious man, according to his 
lights and the customs of the day, though no more 
so doubtless than most of his university colleagues. 
He had no notion of abandoning either Kuropean 
civilization or the God of European folk-lore. His 
attitude toward the land-owning classes was most 
polite; and he was most reverent in all his refer- 
ences to God. But as a scientist he felt that God 
was to be seen not in cataclysmic revelations but in 
the sober scientific study of the order of nature, and 
that for civilization this meant chiefly the order of 
commerce and industry. Regarding that order with 
the eye of a trained observer, Adam Smith believed 
that he could almost see the hand of God moving 
behind the inscrutable laws of supply and demand. 
When business is let alone, he said, and commerce 
has free play, men seem to be ‘‘guided as by an in- 
visible hand’’ to those very combinations which are 
best for the public good. Since business is ruled by 
supply and demand, and since supply and demand 
are laws of nature and therefore the will of God, 
business men are ruled directly by the will of God, 
like the gravitationally-guided stars. 

Now as a matter of social policy the French 
philosophers may have been right in attacking the 
Bourbon autocracy, and the English philosophers 
may have been right in opposing governmental in- 
terference with the ‘‘infant industries’’ of the new 
commercial age. But the arguments they employed 
were nevertheless extremely devious. If any real 
question had been raised as to what was actually 
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the natural order of things in European civilization, 
only one answer would have been given candidly. 
The Bourbon monarchy and the ancient nobility 
which supported it, the time-hallowed social hier- 
archy of lords and serfs, were certainly far more 
truly characteristic of Kurope as Kurope had always 
been than was the pin-making industry which so 
moved Adam Smith to wonder at the efficiency of its 
division of labor. Here were two forces: political 
government as old and venerable as civilization 
itself, and a group of infant industries. The social 
philosophers of the eighteenth century looked that 
venerable though declining system in the face and 
declared without faltering or blushing that the 
order of nature was the infant industries, that the 
best government was the one that governed least, 
and that God though invisible was on _ their 
side. Considering that the hereditary autocrats 
claimed to derive their powers by anointment from 
a very present deity and that such had been the 
case from time immemorial, this was tantamount to 
a declaration of independence from the whole order 
of European civilization, folkways, folk-lore, and 
all. Governments are to be seen and not heard; 
God is to be interpreted but not seen. 

This is a strange science and a stranger 
theology; but its modern counterpart is even more 
curious. Adam Smith stood at the threshold of 
modern industry. His Wealth of Nations appeared 
while those very discoveries which revolutionized 
the textile industry were going on. He had seen 
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commerce and handicraft, but he had not seen 
machinery, in the modern sense; and neither he nor 
any of his contemporaries in the faith of laissez 
faire could have had any notion what the mechan- 
ical developments of the next century and a half 
were to be. It is even doubtful if we who can look 
back upon this period realize its meaning any too 
fully. But one thing we can hardly avoid seeing, 
and that is the magnitude, the scale, of the machin- 
ery by which manufacture and transportation are 
now conducted. Doubtless this machinery itself is 
not sinister. There is grandeur, awful grandeur, in 
its tremendous size and terrible efficiency; yet, for 
all Samuel Butler’s mid-Victorian vision of the 
world ruled by machines, it is of course quite im- 
potent without the human touch which sets it 
going. The machine does not dominate its engineers 
and firemen. 

Nevertheless in a peculiar fashion it does 
dominate society. It dominates its owners and 
directors. When transportation is conducted by 
stage-coach there is no reason to fear our ever being 
at the mercy of stage-coach owners. As Adam 
Smith pointed out, any one can own and operate a 
stage-coach, unless a ‘‘corrupt’’ government pre- 
vents; and if the prevailing owners become ex- 
orbitant, any one can travel in his own ecarryall. He 
can even outfit a coach of his own and go into the 
business to reap some advantage of the temporary 
prices commanded in that business. The roads are 
public, and barring special privilege they are open 
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to all on the same terms. But none of this is true 
of railroads. Railway lines are not public; they 
are privately constructed and privately owned 
thoroughfares. If any individual or even a com- 
munity of hundreds of thousands of souls feels dis- 
satisfied with the transportation service, there is 
no such option as mounting new coaches on the 
existing railway and operating them on more ad- 
vantageous terms. To duplicate the line of rails 
takes a very long time, is frightfully expensive, and 
has become generally quite out of the question. 
Meanwhile the very magnitude and importance of 
the equipment by which modern transportation is 
carried on have made the concentration of control 
imperative. The various coaches of a stage-coach 
line are all operated independently. Coaches may 
be added or removed without affecting the move- 
ments of any of the others. This is not true of rail- 
way trains. The same organization which controls 
the movements of one train on a road must control 
all the others. This is an unavoidable condition of 
railway traffic. It is similarly true of every indus- 
try into which machinery has been introduced. 
Wherever enormous machines have been installed, 
a corresponding concentration of control has been 
made necessary. 

The fruit of this control is power—such power 
as Adam Smith never dreamed of. Much has been 
written of the concentration of ownership; and this 
is important. But it is not so important as many of 
us thought at first, because concentration of owner- 
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ship is a fact whereas concentration of control is a 
condition. The ownership of a railway may be con- 
centrated or diverse. This need not mean that the 
owners—by legal title—either are or are not reap- 
ing a golden harvest at the public expense. The 
railroad may be charging exorbitant rates without 
the owners getting any of the proceeds; or it may 
be cutting ruinously close to costs and making tre- 
mendous fortunes for certain individuals. It is the 
men who are in a position to manipulate the road 
who control, not present ownership, but all future 
advantage. They can conceal and divert profits 
from shareholders simply by purchasing their coal 
and locomotives in such a way as to drain off the 
funds of the railroad into some other pool of their 
own. They can ruin one railroad or one section of 
the country for the purpose of buying cheaply for 
future re-inflation. This is the sinister power con- 
ferred—and unavoidably conferred—by great 
machines. Its control has become the outstanding 
political problem of the day. 

This, of course, is a totally different condition 
from any which Adam Smith or his contemporaries, 
the social philosophers of the eighteenth century, 
contemplated. Yet the voice of eighteenth century 
philosophy is still loud in the land—for two strong 
reasons. One is that it is a very profitable logic for 
those who are in control of the new industrial sys- 
tem. Whether political government, which is by 
definition outside the world of commerce and indus- 
try being descended from an older order of masters 
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and servants, can ever exert the power necessary to 
control modern industry is a grave question. There 
are those who think not. They hold that industry is 
now too big and too technical to be controlled from 
outside. They point out that most of the real 
powers of government are already exercised by the 
higher orders of business men through the channels 
of business organization, that in point of power such 
business men are far more likely to control political 
machinery than to be controlled by it, that in any 
ease political machinery is impotent to prevail 
against them. But whether this is true or not, the 
philosophy of ‘‘least government’’ delivers the 
world to business, bound, gagged, and hog-tied. 
Upon the theory that business must be let alone, a 
theory which business men can proclaim as well as 
others, the world is their oyster. It is not surpris- 
ing, therefore, that the official doctrine of modern 
business is almost wholly derived from the theory 
of laissez faire. 

In keeping this philosophy alive, moreover, the 
business men have the unasked and unpaid help of 
a considerable part of the ‘‘learned professions,”’ 
including the profession of learning. Bookish men 
are apt to be antiquarians. They are apt to be more 
devoted to the past than other men, and more versed 
in it. They are apt, also, to pay a great respect to 
‘‘reason,’? and now-a-days to science. In other 
words, they are very open indeed to persuasion by 
the eighteenth century philosophers. The same 
considerations which appealed to Adam Smith still 
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appeal to them. They also incline to the invisible 
hand, perceptible only in the light of science, by 
which God moves in His mysterious ways. They 
also are susceptible to the esthetic charm of an 
ordered universe, divinely appointed to ineffable 
perfection. They also have witnessed the growth 
of commerce and industry in obedience, not to kings 
and princes certainly, but to inward laws as potent 
and as unconscious as the sexual instinct. There- 
fore they too proclaim the ‘‘natural order’’ and the 
law of let-alone. Thus the daring insights of men 
who were fired by a vision of natural perfection 
have become the amiable pedantries of men who are 
eaught by the charm of ancient books; and the quick 
sympathy with which men once defended the in- 
dependent labors of freemen from the impositions 
of an ancient tyranny has turned into the smug self- 
satisfaction of a far more potent tyranny. 

Whether science ever reveals the divine perfec- 
tions of God’s hidden hand is still open to debate. 
The whole theory of natural order may have been 
a natural invention by which men endeavored to 
draw from science what they were losing from 
theology. In the field of civilization, the discovery 
of any such divinely appointed scheme is com- 
plicated by two factors not encountered in the 
observation of the heavens. Civilization changes 
more than the heavens do, and men have a stake in 
its concerns as they do not in the relations of the 
planets. In recent times, moreover, civilization has 
changed farther and more rapidly, perhaps, than 
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ever before; and the stakes are now correspondingly 
greater. To proclaim in the face of these facts that 
business is natural and control is artificial is not 
science. It is not theology. It is no part of our 
ancient folk-lore. It is just plain human prejudice 
and self-interest. As such it may be a prejudice to 
be reckoned with. The folk-lore of the future may 
be germinating in it. In the modern industrial 
corporation we may be viewing future society in 
bud—or we may not. In any case, that is another 
story. 


[230] 


CHAPTER XVIII 
SOCIETY IN THE LIGHT OF REASON 


To REGULATE society by the laws of science is a 
laudable ambition—theoretically. The idea is a 
captivating one. Like the theory of the order of 
nature which needs only to be let alone to realize 
the kingdom of heaven upon earth, it has a certain 
esthetic charm. It would be nice if things were 
like that. We can stamp out a disease by discover- 
ing its cause, as for instance mosquito bites, and 
then eliminating mosquitos. Why not stamp out 
crime by the same process? Crime, let us say, is a 
product of poverty. We have, then, only to stamp 
out poverty to prevent all crime. There is only one 
flaw in this reasoning, and that is that poverty is 
not like mosquitos, something which can be extir- 
pated, leaving all the rest of the visible world very 
much as it was before, but minus mosquitos and 
minus yellow fever. Poverty is a very extensive 
and ancient institution. It is the nether boundary 
of affluence. Stamp out poverty and you stamp out 
affluence as well. Cut away both, and you have 
amputated civilization. In a very real sense, pov- 
erty is one of the elements which constitute civiliza- 
tion. So is crime. Crime is the nether boundary of 
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moral and civic rectitude. Eliminate it and you 
eliminate civic virtue. There is no such thing as 
decency when there is no such thing as vice. In fine, 
the disagreeable aspects of civilization are just as 
much a part of the order of nature and just as 
definitely ordered by whatever laws there are as 
any other aspect. 

Scientifically speaking, this is also true of 
mosquitos—which only means that we do not exter- 
minate mosquitos as the result of scientific insights. 
We were resolved upon it for reasons of our own 
as an expression of our prejudice against dying of 
yellow fever before we knew that mosquitos have 
any connection with that malady. Science applies 
only the means of achievement. The problems of 
civilization, on the other hand, are questions of what 
we want to achieve. Science has devised no 
technique for solving them. Whatever passed for 
solutions in former times was a product of the 
folkways, that is, of customs and habits that had 
always in some fashion got established. Reasoning 
from the past, the inference is that we can break 
away from one set of habits and the ‘‘superstitions”’ 
associated with them only by falling into another 
set of habits. What place is there for science in this 
cycle? In such a medium science can be effective 
only by abandoning its character of technician-in- 
chief to the mechanical arts and assuming the pon- 
tifical robes of folk-lore, In that character it can 
pour the anointing oil upon some ‘‘newly’’ estab- 
lished scheme of folkways. It can reveal our 
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‘‘infant industries’? as the order of nature, and 
itself as a new and sublimer conception of God as 
the invisible hand. All this is quite effective—as a 
means of lending countenance to commerce. But it 
is not science in the ‘‘modern’’ sense; it is folk-lore 
in a very ancient sense indeed. On the other 
hand—and this is the real tragedy of science—to be 
itself it must put off its robes of omniscience and 
repair to the machine shop. There it can be modern, 
and efficient, and mechanical. But there, alas, it 
can do or say nothing that is in the remotest degree 
applicable to the problems of civilization. 

We are just beginning to find this out. A 
generation or two ago, we began to realize that our 
infant industries were becoming lusty enough to 
tyrannize over the whole family. Simultaneously it 
occurred to us that human sympathies must have 
played a large part in the ‘‘intellectual’’ process by 
which the eighteenth century philosophers hit on 
commerce and manufacture as those departments of 
life most beloved of God the Invisible King. We 
could not accuse those grand old scholars of that 
kind of personal interest which was only too evident 
in the special pleading of public-be-damned business 
men. So we called theirs ‘‘unconscious bias’? and 
when we had dissected it out, we labeled it ‘‘pre- 
conception.’’ With these things in mind we deter- 
mined that industry may require regulation after 
all; and we proceeded to regulate it with minds well 
cleared of the laissez faire preconceptions of an 
older and less scientific day. Our procedure should 
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be based on facts; and we went on to produce them 
in what is now generally known as the ‘‘era of 
muckraking.’? The stench was very great. We 
were therefore led to assume that the method was — 
effective. We were at long last truly _ scientific. 
We were not formulating theories; we were expos- 
ing facts. 

To our dismay and chagrin, however, all has 
not worked out precisely as our scientific calcula- 
tions led us to expect. Gradually it began to appear 
that facts, even the most factual facts, are not self- 
operating. They require to be cranked up by some 
human driver before they will go anywhere; and 
this driver may be so very human as to influence 
the direction they are given. We could no doubt 
control our industries. But what is control? No 
one could possibly advocate a blind control which 
would exterminate all commercial combinations 
evenly and impartially, leaving nothing in the land 
but isolated business men. What we required was 
judicious control in the best interests of society. 
But the best interest of society, lke prejudice 
against yellow fever, is a matter of tradition, and 
traditions are always subject to interpretation. In 
short, we found that the most eloquent facts mean 
different things to different men, and that what 
happened as a result of our determination to con- 
trol our now stalwart industries was very largely 
affected by the human predilections of nine elderly 
men upon the Supreme Court of the United States. 
Preconceptions might be supplanted by facts in our 
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array of evidence; but they could hardly be excluded 
from the breasts of even the most august court. 
Some members of the court might be quite up-to-the- 
minute public-be-damned men of the world in their 
attitude toward these matters. Others might be 
sincere antiquarians, gentle and bookish octo- 
genarians of pre-Adamite philosophy. Others 
might be warm-hearted sympathizers with the 
under-dog of the modern proletariat. But none 
could be scientific. That would be impossible. 
Moralists say that to understand everything is to 
forgive everything. Perhaps. But in science the 
rule is to know all the facts and to have no opinion. 
Opinion is a substitute for facts. It is the point at 
which facts leave off. Now facts or not, opinion or 
not, a court has got to get something done. It has 
got to exercise control. It has got to exceed facts 
by proceeding to acts. Those acts will be human 
acts in spite of everything facts can do. They will 
be based on the facts; but they will be the effect of 
those inanimate facts upon human preconceptions. 

Thus we have discovered the human equation in 
social control. We have learned to our sorrow that 
facts propose but courts dispose. In the meantime, 
however, we have been more impressed than ever 
by the methods and techniques of science. The 
period of greatest social disillusionment—the 
period of great reforms gone awry and ending in 
international and industrial strife upon an un- 
precedented scale—has also been the period of 
greatest scientific achievement. The oldest and 
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best established sciences, which we had almost 
begun to address in the past tense, have suddenly 
revolutionized their fundamental laws; while the 
newer ones, such as the various branches of biology, 
have made equally rapid strides toward maturity. 
More than ever before we feel now that science is 
mighty and will prevail. Consequently we have 
been more strongly convinced than ever that what 
is wrong with our social science is an insufficiency 
of science. In our chagrin over the persistence of 
human factors in the conduct of civilization, we 
have turned for compensation to a refurbishing of 
inanimate facts. 

These facts are to be of various kinds; but 
especially they are to be psychological. The reason 
for this is that psychology is the science of the 
human equation. We have high hopes that by ap- 
proaching these problems of civilization with a real 
scientific knowledge of the springs of sentiment in 
the human heart, we can dispose of them scien- 
tifically, consulting the heart only in the labora- 
tories of psychology. In this fashion we shall be 
able to circumvent the preconceptions which so 
often influence even social scientists in the state- 
ment of their laws. We shall analyze preconcep- 
tions and provide against them. We shall similarly 
analyze the motives by which men in society are 
moved. The soft spot in eighteenth century philos- 
ophy was the theory of motives. Adam Smith and 
the others supposed men to be moved by quite sim- 
ple considerations of economic self-interest. But 
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later psychology has showed their economic man, 
their Robinson Crusoe on his desert isle, to be a far 
more complicated creature than they supposed. 
Very well; let modern psychology go on and exhibit 
the true economic man in all his complexity of mo- 
tive. When it has finished, we shall have a sound 
scientific basis upon which to solve the problems of 
civilization. Social science, as we say so often 
now-a-days, waits upon psychology. 

This is a large responsibility for psychology, 
which has its own preconceptions to deal with. In 
particular, it has been very much occupied with 
getting rid of the preconception that psychology is 
the description of the soul. As any one can see, the 
soul is a perfect storm-center of preconceptions. To 
be scientific, psychology also has to be objective, to 
deal only in established facts, to avoid ancient be- 
liefs. Consequently psychology has become a lab- 
oratory science, and has more and more excluded 
from consideration anything which can not be ex- 
amined with instruments. The result of this has 
been, as every one knows, that psychology has be- 
come more and more a branch of biology and less 
and less a department of philosophy. The more it 
has had to say about ‘‘the organism as a whole,”’ 
the less it has eared to hazard an opinion about man, 
the mysterious author of civilization. 

Surely there is no reason for disparaging the 
science of the organism. If psychology and neu- 
rology between them succeed in unraveling the 
structure and working of the nervous system, we 
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may be in a position to cure many diseases which 
now resist all treatment. This will be no small gain. 
But curing epilepsy and preventing dementia pre- 
cox are very different matters from solving the 
mysteries of human motives, just as different as 
stopping yellow fever and preventing crime. Psy- 
chology may become more scientific by such pro- 
cedure. It may even become—what William James 
hardly dared to hope—a regular branch of science. 
But it does so at the cost of ceasing to peer into the 
human soul. The more it knows of reflexes and 
secretions, the less it is able to choose among them. 
If ‘‘all human behavior results from conditioned 
reflexes,’’ what conditioned reflexes should Supreme 
Court judges have? This, it will be seen, is not a 
scientific question. 

If we turn the search-light of science from the 
human organism to man-in-society, the result is just 
the same. We get an accurate, detailed, and very 
disillusioning picture of how our vaunted civiliza- 
tion works. But we get no help. The fundamental 
‘“‘law’’ of social psychology seems to be that all 
human behavior is formed by pre-existing human 
behavior. This is the law of continuity. In adopt- 
ing such a statement social psychology moves over 
into the neighborhood of anthropology just as psy- 
chology has courted physiology. Anthropology is 
the natural history of civilization. Instead of re- 
flexes and secretions, it deals with folkways and 
folk-lore. The problems of anthropology are to 
identify the folkways and folk-lore of any given 
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people as psychologists identify conditioned re- 
flexes, and to trace them to their historic source. The 
fundamental law of anthropology is that all culture 
comes from culture, the law of continuity in another 
form. Anthropology is a science. The anthropolo- 
gist may be able, by amassing tremendous quantities 
of evidence, to prove that a given culture trait, such 
as jazz music, was derived from such and such a 
source. He may prove that it comes from negro 
folk music, and that this came from ancient African 
ceremonials connected with tribal life in the African 
jungle. This enables us to make whatever infer- 
ences we like. We may then proceed to exterminate 
jazz by exterminating the negro race, or more 
humanely by making all colored people deaf-mutes 
and forbidding the publication and performance of 
tainted works. But there is no scientific authority 
for such procedure. The whole meaning of the law 
of continuity is that to science all culture is alike, 
just as to science all microbes are alike. Invidious 
discriminations among them are due to human 
prejudice. So are invidious discriminations among 
folkways. 

But anthropology, which seems to be the end of 
the series of sciences to which we can appeal, is 
rather less amenable than the others to human use. 
This array of sciences suggests the experience of 
the old woman whose pig refused to get over the 
stile. She appealed to a stick to beat the pig, and 
then to a fire to burn the stick, and then to water to 
quench the fire, and then to an ox to drink the water, 
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and then to a butcher to kill the ox, and then to a 
rope to hang the butcher, and then to a rat to gnaw 
the rope, and finally to a cat to kill the rat. The cat, 
it will be remembered, made conditions. But they 
were conditions with which the old lady was able to 
comply, so that very shortly the cat began to kill the 
rat, the rat began to gnaw the rope, and so on with 
the inevitable salubrious result. The appeal to rea- 
son in the manner of modern science has led from 
pillar to post and seems to end with the science 
which reveals the inmost mysteries of civilization. 
But unlike the cat, that one is less open to per- 
suasion than all the others. Most sciences maintain 
an attitude of benevolent neutrality toward human 
aspirations. If we want to arrive at certain ends, 
science has nothing to say against it, and may be 
able to provide a vehicle. We can still hope for some 
other science to provide the signboards directing us 
where to go—until we reach anthropology. ‘There 
we learn all too clearly that whither we go and why 
are matters toward which science may display a 
polite curiosity; but they are no more to be ex- 
tracted from science than heavenly salvation. The 
whole meaning of the law of continuity is that they 
have got to come from us, from our pre-existing 
organized behavior. In short, human life moves by 
preconceptions and can proceed in no other way. 
This is what we learn from science. | 
Whether any advantage comes of finding out 
such thing's is an open question. We have a saying 
that knowledge is power. It is one of our favorite 
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preconceptions in this scientific age. No doubt 
there is some truth in it. Obviously many different 
kinds of knowledge lend power to many arms. But 
here we are dealing with an extraordinary bit of 
knowledge: the knowledge that in civilization folk- 
ways are power. What power is lent by the knowl- 
edge that where human aspirations are concerned 
knowledge is impotent, and to whose arm? Perhaps 
some scientist can answer this question, and per- 
haps not. 
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From time immemorial one object of scientific 
research has been to discover in nature secrets of 
tremendous import to mankind. The interest of 
early and even primitive civilizations in astronomy 
is of this character. We are so amazed by the in- 
genuity of early astronomical devices and the 
incongruous accuracy of so many of the Chaldean 
or Mayan observations that we overlook their pur- 
pose. Such things seem incongruous to us only be- 
cause we can scarcely understand why peoples who 
have no need for a universal system of astronomical 
time and no interest in an astronomical theory of 
tides should take the trouble to develop this one 
isolated science. They had no general scientific en- 
lightenment, no Copernican revelation to be up-held 
against contrary dogmas. Indeed, their astronomy 
usually existed side by side in apparent amity with 
sun-worship or some other form of astrology. Pre- 
cisely: their astronomy was astrology. It was a 
branch of their religion. The expectation of their 
scientists was the discovery in the spots of the sun 
or the relations of the planets of some occult princi- 
ple for the guidance of human destiny. 
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We assume that science has abandoned such 
pretensions. Has it? In the preface of his book, 
Body and Mind, published in 1911, Professor 
William McDougall, of Oxford and Harvard, de- 
fined his interest in his scientific problem as follows. 
A belief not only in the soul but in its immortality 
in future life has been a feature of all the successful 
civilizations of the past. It is my opinion, said 
Professor McDougall in substance, that this belief 
is being seriously weakened among the peoples of 
modern Huropean civilization. This is a very grave 
danger. It is very questionable indeed if the dis- 
appearance of such beliefs, with their tremendous 
stabilizing power, would not mean the speedy dis- 
solution of a decadent civilization. Now for my- 
self, he went on, such beliefs are not necessary. I 
am not conscious of any vital dependence upon the 
future life as a restraint from vice or a spur to 
righteousness. Probably this is true of the better 
educated classes generally. But the educated class 
is in a small minority. The great mass of society 
is not suitably equipped to face life without these 
stabilizing faiths—without the knowledge of the 
future life and what it may contain. Now science 
is the authority to which these people look to-day. 
Only what science demonstrates is now universally 
accepted. Therefore it behooves the men of science 
to discover and demonstrate as fully as may be the 
nature of the soul and the conditions of its im- 
mortality, and that without a moment’s more delay. 

No doubt this is a rather unusual statement. It 
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has few parallels in the writings of modern scien- 
tists in good repute. To attack it on the ground that 
it is quite exceptional, being merely the expression 
of an individual idiosyncrasy would be very easy; 
but it would be just as easy to defend it on the 
ground that while such candid statements are un- 
usual among scientists, the sentiments expressed 
are not: on the contrary all the reconcilers of 
science and religion and signers of ecredos attest 
the stalwart faith of scientists of eminence who hold 
just such views as this. What is the difference be- 
tween saying that science ought to prove the 
immortality of the soul and saying that science 
does prove the existence of God and even furnishes 
a sublime portrait of Him, as the forty signers of 
the Millikan Credo did? To be sure, most of those 
men would almost certainly insist that their expres- 
sion of faith was not a definition of the chief aims 
of science. They meant to state not that divine 
revelations are the object of research but that they 
are a most salubrious incidental effect. Science is 
mainly interested in the truth about electrons; but 
incidentally it does turn up some interesting data 
about God. Certainly this is not Professor Mc- 
Dougall’s position; and his defense of his more 
extreme attitude would no doubt be that he is more 
eandid and consistent than the others. He has 
avowed his motives openly: for the good of civiliza- 
tion he wants science to discover a mystic principle. 

Is this motive really odd or really perverse? 
History, at least, denies the latter charge. It is only 
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very recently that scientists have taken any great 
interest in anything else but mystic principles: 
philosopher’s stones, elixirs of life, occult decimals, 
miraculous eclipses and the like. And have these 
interests entirely disappeared? In that case, let us 
ask ourselves why people are interested in the rela- 
tion of sun-spots to earthly weather, or in the 
reception of radio waves from the great open spaces 
of the cosmos, or in the meaning of the mountains 
of the moon. Why the perennial anxiety to com- 
municate with Mars? Why the tremendous flurry 
of excitement over the announcement, in 1919, by 
the British Royal Astronomical Society, in solemn 
conclave assembled, that certain stars were out of 
place as predicted by Albert Einstein in works of 
such awful obscurity that only twenty in the world 
could read them? Why is it a matter of such tre- 
mendous import that the whole world, yea, all that 
is therein, is composed of one all-constituting sub- 
stance—electrons? 

We shall be able to find the answers to these 
questions only by searching our hearts ruthlessly. 
Scientists will meanwhile tell us that as a matter 
of fact they have very little professional interest in 
Mars. Among astronomers Mars has no special im- 
portance except as a never-failing subject for 
popular lectures. As to relativity, every astronomer 
and physicist knew the main outlines of the theory 
years before the eclipse of 1918, and knew that the 
importance of the observation of that eclipse was 
the opportunity it afforded of checking certain in- 

[245] 


SCIENCE: THE FALSE MESSIAH 


teresting predictions. It has been said that every 
physicist, mathematician, and astronomer in the 
world has since that time written a popular exposi- 
tion of relativity to supply the unprecedented 
demand for works on this scientific subject, and 
that most of these books have been published. 
Scientists would defend this course, which might 
otherwise seem to resemble opportunism, on the 
ground that the scientist must take advantage of 
every opportunity to educate the public in so im- 
portant a matter as science, and he must begin 
wherever he has a chance. A rift in public apathy 
at any point is too important to be missed. But 
most scientists would admit at the same time that 
what laymen are likely to glean from these popular 
expositions falls far short of training them as 
scientists. 

We are now approaching the disputed soil of 
pseudo-seience. Between authoritative science and 
ignorance pure and undefiled lies an intermediate 
territory where science shelves off into popular 
science, followed by the pot-holes of pseudo-science 
and the bogs of quackery. Where one begins and 
another leaves off is wholly a matter of opinion. 
One way of bounding these areas more exactly is 
to say that science is what an accredited member of 
a learned profession writes solely for the eyes of his 
fellow members; popular science is what an ac- 
credited member writes for the general public; 
pseudo-science is the same thing written by an out- 
sider; while quackery is the expression of an opinion 
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on a controversial subject for a general public by an 
outsider. There is one objection to this system of 
boundaries, however, and that is the extreme diffi- 
culty of distinguishing one work from another. A 
scientist of real eminence may not only write for 
a general public, as Thomas Huxley did, but he may 
even write silly nonsense on highly controversial 
subjects, as Sir Oliver Lodge has done. A popular 
lecture by Huxley may be quite indistinguishable 
from a similar lecture by, let us say, John Bur- 
roughs. Is Huxley’s work to be assigned to a 
higher elevation simply because of its author’s 
greater scientific attainments? A popular work by 
Princess Zozo of the Inner Silence may be not a 
whit sillier than a popular work by Sir Oliver 
Lodge. Should Lodge’s stuff be treated with the 
respect due his earlier physical researches? 
These questions are important because it is 1m- 
possible to probe the meaning of science without 
asking them. How, otherwise, can we know whether 
the object of our investigation is science, pseudo- 
science, or mere quackery—which is worth no one’s 
time to criticize? For example, scientists and 
spokesmen of scientists tell us that science reveals 
the laws of nature and that we must obey them or 
pay severe penalties therein severally and with 
great gusto enumerated. ‘‘The laws of health’’ are 
a case in point. How often are we not told with the 
solemnity the occasion merits that science declares 
unto us the laws of health and that whosoever sets 
those laws at naught the same shall suffer for it 
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even unto the third and fourth generations—if any. 
Indeed, this particular commandment has _ been 
repeated until usage has sanctioned it. It can be 
uttered in the best society. This much we accept 
as science. The law of population growth is not 
quite so well received. We are accustomed to dis- 
cussing the subject; every one seems to agree that 
there is such a law; but precisely what it is can not 
be stated without challenge. A prediction or a 
warning based on some one or another of the pro- 
posed rates of increase is, perhaps, popular science— 
not quite accurate and authentic, but still by no 
means to be sneered at. The law of Nordic superior- 
ity, and the commandment to exclude immigration 
of the brachycephalic and otherwise objectionable 
‘‘races,’’? are quite another matter. Here, appar- 
ently, we are dealing with statements actually in 
disrepute. Reputable authorities deny that there 
are any pure races and that any clear evidence of 
Nordic superiority exists. Much of the discussion 
of the subject is by persons in questionable stand- 
ing. The whole matter is clouded with suspicion. 
This, we may assume, is pseudo-science. 

Here again we seem to be distinguishing only 
between the things that are said and among the 
people who say them. By accepting the laws of 

health, we assume that science establishes some 

- Jaws for human guidance, only boggling at certain 

other laws which seem less securely proved. But 

what about the laws of health? Are they parallel 

to the law of gravitation? Hmphatically not. The 
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presumption is that we can break the laws of health, 
though if we do we must pay. Does any one expect 
to break the law of gravitation? In a rhetorical 
sense we might say that aviators do. Newspapers 
sometimes speak in this fashion: ‘‘Aviator defies 
gravitation in hair-raising stunt.’’ But this is 
pseudo-science of the grossest kind. In the scientific 
sense gravitation is a law only because it defies 
infraction. 

This suggests that the laws of health, familiar 
as they are, may nevertheless belong on the same 
bench as the weight-defying aviator. Of course 
that is the case. If physiology is a science, as some 
claim, it follows the plan of physics. In physics, a 
scientific law is not a statement of what falling 
bodies must do, but of what they actually do—every 
time. The same is true of physiology. The laws of 
physiology state not what organs must do, but what 
they do do. If these matters of general health are 
laws at all, which may be doubted, to be scientific 
laws they follow this universal formula: excessive 
addiction to carbo-hybrates produces obesity; in- 
dulgence in strychnine produces death. There is 
nothing in the law of gravitation to forbid people 
sitting under apple trees or jumping off the Wool- 
worth Building if they wish. There is likewise 
nothing in any law of physiology to discountenance 
or in any way discourage the consumption of strych- 
nine for suicidal purposes. Physiology and its laws 
are served as inescapably by ascetics fasting in the 
wilderness as by middle-aged females digging their 
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graves with their teeth. Eat and grow fat; starve 
and grow thin—thus speaks physiology. 

As it happens, different fashions reign in differ- 
ent places. The boyish figure is popular in France 
and America. Buxom contours are preferred, ac- 
cording to tradition, in Turkey and Zululand. 
Suicide has always been discountenanced by the 
Christian church; yet in certain circumstances it 
was not only honorable but obligatory in the codes 
of Roman patricians and Japanese Samurai. Do 
the laws of health vary from time to time and from 
town to town? And in that case must we expect to 
find localities in which apples never fall out of 
trees? Behind these questions there lies an awful 
truth which we can not avoid facing any longer: the 
laws of health are not scientific laws at all. No law 
which commands obedience and threatens punish- 
ment is a scientific law. Such a thing is the very 
essence of pseudo-science. We shall never get a 
clearer definition of pseudo-science than this: what- 
ever represents either science or the forces of nature, 
as a sheriff’s posse waiting to nab us at the cross- 
roads, is quackery and no mistake. Subject matter 
makes no difference. Authorship makes no differ- 
ence. If we say that it is a law of mathematics that 
whosoever says two plus two makes five will be 
arrested for falsification of accounts, we are nature- 
fakers. Mathematics says nothing of the kind. The 
laws of mathematics are just as serviceable to 
swindlers as to everybody else. It is we who are 
Squeamish, not science. 
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In taking this position, however, we seem to 
have departed somewhat from our historic picture 
of science the astrologist, science the handmaiden of 
theology. But science itself has made the de- 
partures—or has at least been struggling to break 
away. Beas cynical about it as we wish, astronomy 
is different from astrology; chemistry is not a mere 
continuation of alchemy. The aims of modern 
science are not the aims of the ancient nature- 
delvings. Modern science has become interested in 
machinery, in mechanical process generally, and in 
the formulas by which the wheels go round. Its 
tremendous development has been the result wholly 
of its specialization in that direction. Now it is 
the nature of wheels, planets, and electrons, that 
they turn equally for the just and for the unjust. 
Consequently this specialization requires a complete 
break with the past of astrology and alchemy, and 
a complete break with theology and social welfare 
past, present, and future. It is impossible for 
science to build telescopes and electric wave 
detectors and also at the same time and by the same 
technique to discover the philosopher’s stone, and 
demonstrate the immortality of the soul, and ex- 
clude immigration, and restrain population, and 
keep fat women from eating too much. After all, 
science is not a magic wand. 

If Professor McDougall thinks it is, his mistake 
is historically pardonable. Science has never quite 
achieved that distinction; but it gave up trying only 
very recently, so recently as to make the confusion 
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of aims and methods almost a certainty. So natural 
is the confusion, that every one suffers from it a 
little. We have all fallen victim to the ‘‘laws’’ of 
health; yet those ‘‘laws’’ are just as preposterous as 
a law of immortality, only a bit more homely and 
familiar. If science could guide us to bodily per- 
fection, why not to spiritual immortality? The fact 
is that it can do neither. It can describe what hap- 
pens at certain points with uncanny accuracy and 
minuteness. It can provide instruments for bring- 
ing about various effects never dreamed of before 
in the history of man. But to determine what had 
better happen or to oblige us to bring about salubri- 
ous effects, science is completely impotent. Its very 
successes in the realm of facts and means have been 
made at the sacrifice of all claim even to the slight- 
est concern with ends. The guidance of human 
destiny may have been mismanaged by the Pythag- 
oreans, with their mystic numbers and their music 
of the spheres; but it was their sincere concern. The 
only attitude toward human struggles appropriate 
to modern science is serene indifference, the indiffer- 
ence of the dynamo, the indifference of the mechan- 
ical calculator. 
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WueEtTHER we admire the fruit of science or not, 
we are all so astounded by its size that we are very 
nearly blinded to the character of the scientists and 
the actual processes by which they have produced it. 
Salubrious or not, their works have been titanic. 
Very naturally, therefore, we think of the scientists 
as Titans, and credit them either individually or at 
least collectively with almost unlimited powers. 
Men have never seen their like before. They have 
us hypnotized. In this state of temporary sus- 
pension of the critical faculty, we find it very easy 
to believe that science will provide. Our oil may be 
exhausted: science will find another way; our pop- 
ulation may multiply like flies: science will provide 
food. Science will prevent war after the formula of 
Alfred Nobel by making it too dangerous to risk. 
Science will stamp out disease after the formula of 
Pasteur by antitoxins for bacteria we can not recog- 
nize, or after the formula of Ehrlich by filling our 
veins with arsenic, or after the formula of d’Herelle 
by cultivating in ourselves the diseases which slay 
bacteria. Meanwhile science will at last produce 
gold from lead to make us all rich, and remove the 
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curse of Eve to make us all finally happy. Some of 
these things may occur. But that is not the point. 
Many other things will almost surely occur at the 
same time, most of them quite unexpected and even 
undesired. The important question is whether 
science, considered only in its capacity as technician- 
in-chief to civilization can actually be counted on to 
deliver the goods when, where, and as desired. 
Science will provide—but what? What we have 
ordered? What the scientists in their superior wis- 
dom may think we need? Or what impersonal 
circumstances accidentally allow? 

The picture of the science-superman is too famil- 
iar to need describing: the photographic observer, 
the rigorous thinker, the inspired imaginer of 
hypotheses, the devoted and under-nourished serv- 
ant of humanity, and all the rest. If any one needs 
to renew acquaintance with this paragon, he will 
find a goodly company of him in a recent book called 
Microbe Hunters, by Paul de Kruif. These por- 
traits possess also this added virtue—they suggest 
the man behind the mask. Take for example de 
Kruif’s picture of the Italian bacteriologist, Spal- 
lanzani. He had just demonstrated a pretty point 
in the life history of protozoa. Then, says the 
author, when any other man would have been only 
too well satisfied with his result, what did this man 
do? With perverse ingenuity, he set to work devis- 
ing experiments to prove his own work wrong. Ah, 
there we have science! There we have real devotion 
to the truth! There we have the subordination of 
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every human instinct to the service of civilization! 
So says the author. 

What he fails to mention is the strange behavior 
of bookkeepers who, having added a column of 
figures upward and found the sum, actually—so 
great is their devotion to the truth!—add the same 
figures downward in the quaint hope of detecting 
themselves in error. Of course, to be fair to the 
rest of the human race, we are bound to note that if 
the book-keeper made a mistake his employer’s ac- 
eountant would almost certainly run it down, with 
disastrous results for the bookkeeper. But if we 
are to make that allowance, we are also bound in 
justice to the bookkeepers of the world to raise the 
question whether any one else might ever have 
checked up the demonstrations of the noble Spallan- 
zani. It is impossible to deny that such is the case. 
We need not feel any less kindly toward the great 
scientist on that account; but we are bound to note 
that he had as great a personal stake in being care- 
ful as a man can ever have in anything: if his 
demonstrations had been inaccurate, and if any of 
his numerous opponents in the world of science had 
found it out—as some of them were sure to do— 
that would have been the end of Spallanzani. In 
doing as he did, therefore, he behaved exactly as 
any sane man or child above the age of five would 
have behaved and does behave every day of his life: 
he makes sure that the lid is on the jam jar before 
he says ‘‘I didn’t do it.’’ 

This is what all the peculiar virtues of the scien- 
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tist amount to; they are the ordinary acts of ordi- 
nary men magnified ten thousand times by the pro- 
jecting lens of fame. Not that a very able scientist 
is the precise equivalent of a very ordinary book- 
keeper in the skill and effect with which he does his 
stuff. An able man is by definition rather abler than 
an unable man. But to suppose that a scientist is 
more alert than a prize-fighter, or more observant 
than a painter, or more rigorous than a grammarian, 
or more ingenious than a woman in pursuit of a 
husband, is to think nonsense. 

To know that one is thinking nonsense is never 
pleasant; and to do so without knowing it may still 
be inconvenient. This is peculiarly the case when 
we are considering what leads scientists to make the 
discoveries they do. Thinking of their greatness we 
are naturally inclined to suppose that they wanted 
to solve these tremendous problems and so kept at 
it until they did. Looking at their actual behavior, 
nevertheless, we almost invariably see something as 
different from that as can be. Another of de Kruif’s 
heroes supplies a beautiful example. One of the 
greatest scourges of the human race is a disease 
called syphilis. Whether the scourge is deserved 
or not and whether to attempt to cure it is immoral 
or not are questions that need not detain us here. 
The fact is that many people are afflicted with a most 
disagreeable and dangerous malady, and many 
people therefore desire to be cured, and many 
others sympathizing with them are ready to hail the 
conqueror of this disease as a great benefactor of 
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the human race. In our enthusiasm, we assume as a 
matter of course that he wanted to do precisely what 
he succeeded in doing. We honor him not only for 
the skill of his achievement but for the superb 
heroism of his intentions. 

But examine the record. It seems that this hero, 
Doctor Paul Ehrlich, was a biological chemist. He 
was fascinated by the technique of staining cultures 
of bacteria for microscopic study. This is a pecu- 
har field. The organic dyes are of almost incredible 
complexity and instability. Their behavior also is 
well-nigh miraculous. One dye will stain a certain 
microbe but not its nearest neighbors; another dif- 
fering but a whiff from the original will stain the 
neighbors but not the first-stained microbes. Work- 
ing in this field Ehrlich became a fanatic on the sub- 
ject of dyes. He conceived not only the possibility 
of finding dyes for every microbe, but of using the 
dyes with their miraculous selective power to poison 
the microbes in living bodies. For the latter pur- 
pose he elected to work on a certain ‘‘trypanosome,”’ 
which he selected because it was large and easy 
to identify and because it could be inoculated 
into conveniently small experimental animals. He 
worked at this problem with these animals and this 
trypanosome and his precious dyes for a long time, 
patiently, carefully, learnedly, and no doubt with the 
most consummate skill. In the end, contrary to the 
expectations of some of the most eminent scientists 
in his field, Ehrlich did produce a dye which had the 
desired effect: injected into the veins of experimen- 
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tal animals it killed the teeming trypanosome 
without apparently harming the infected animals. 
This was a great triumph for creative imagination 
and skilled technique; but syphilis has not yet come 
into the picture. 

According to de Kruif that disease occurred to 
Ehrlich only after his successes with the trypano- 
some. In his hour of triumph he bethought him of 
what this demonstration might lead to, and then he 
recalled the pronouncement of another bacteriolo- 
gist to the effect that the spirochete of syphilis 
closely resembled and might possibly be related to 
the very trypanosome on which—for quite different 
reasons—he had just been working. Thus it was 
suggested to him that he try his potent organic 
compound of arsenic on patients suffering from 
syphilis. This was done. The results, as every one 
knows, were miraculous; and thus, in an instant, was 
created the famous ‘‘606”’ treatment for this un- 
pleasant malady. In concluding his account, de 
Kruif dwells with almost rural naiveté on the mar- 
velous simplicity and diffidence of his hero. This 
epoch-making scientist, this Titan, was actually 
known to reply to the praises of his admirers that 
after years of work he had had one single minute of 
sood luck. There is the true genius for you, war- 
bles his biographer. Think of a man who had done 
that, who could say that! What the author again, as 
ever, overlooks is that it was true. To have dem- 
onstrated this point in dyes was to accomplish what 
he set out to do, and important enough, science 
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knows; but to have found a cure of syphilis to boot 
was luck, pure and unadulterated. 

How great a part this kind of luck has played in 
the development of science no one can say. The his- 
tory of science is, second only to the history of 
invention, the least known aspect of our past. Moun- 
tains of research have been heaped up to prove and 
disprove the celibacy of the Virgin Queen and Ma- 
dame Pompadour’s influence upon European his- 
tory, while the factors which led to the introduction 
of the differential calculus and the dynamo remain 
almost totally obscure. But this very fact is sig- 
nificant. Persons may or may not have been the 
potent arbiters of our social and political history; in 
science they fade into the background, and what we 
see instead is a string of formulas, one leading as it 
seems inevitably to another, or a species of machines 
proceeding from gross and clumsy forms to finer 
and more subtle contrivances and carrying along 
with them a progressive string of inescapable obser- 
vations. It is not possible that we should have the 
dyes we have without some one’s noting that dyes 
are to a degree poisonous. The discovery might 
have been made in a less spectacular performance. | 
Most discoveries are. That is why we never hear 
of them and never consider them discoveries 
until something spectacular does occur—which we 
straightway do brand as ‘‘epoch-making,’’ disre- 
garding the long period during which the new 
epoch has been incipient. What we need to know 
and do not is just what were the elements of inven- 
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tion and formula without which any particular dis- 
covery could not have been made and possessing 
which made that discovery then only a question of 
time and tide. 

When we do not know this of the past, how is it 
possible to know it of the future? Clearly it is not 
possible. This is why institutes and foundations 
and million-dollar funds for research fellowships 
are not always as productive as they seem to have a 
right to be. In a certain sense every discovery must 
be made by some man; and while to humanity his 
name may be only an accident of time and tide, to 
him and to the people who are backing him it is a 
matter of some importance. His backers may know 
(or think) that a certain demonstration is now in 
order; and yet the man they have picked may not 
have the skill to bring it off. Granted the inevita- 
bility of scientific progress, the discoveries do 
have a way of eluding us as individuals. This 
is the problem which confronts the heads of the 
foundations: how to know the winning horse! Inci- 
dentally, the same problem confronts all such insti- 
tutions, universities included. The creation of new 
endowment for research does not bring men into 
existence to do the work: the various institutions 
compete for the men they already know. And as 
the directorates of research foundations are for the 
most part university presidents, we are confronted 
with this dilemma: if those men knew what scientists 
are fated to make discoveries, they would keep them 
on their own faculties; if they did not know, how 
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could they now invite them to research founda- 
tions? Are we to believe that university presidents 
improve in wisdom when they sit on the boards of 
these institutions? Or must we suppose that scien- 
tists are improved by body-snatching from one 
institution to another? No, we are forced to the 
conclusion that the multiplication of scientific sal- 
aries and materials means only that in the long run 
more aggregate man power will be flowing in those 
channels. This may or may not mean more dis- 
coveries per head, or even more per year. 

That it should mean the immediate solution of 
any predetermined problem is quite preposterous. 
That is not the way problems are solved. Nothing 
has made this more painfully apparent than the 
research on the disease known as cancer. Cancer is 
a most unpleasant, most agonizing, most dangerous 
disorder wholly without moral or social sense. It 
falls upon high and low, just and unjust, with super- 
latively appalling results. Consequently many 
enormous sums of money have been given to estab- 
lish research foundations of all kinds for the study 
and cure of cancer; so much so indeed that it is a 
saying among biologists that to get a free education 
or to prosecute a problem you have only to show 
your keen interest in cancer and all the rest is added 
unto you. Now it would doubtless be going too far 
to say that the result of all these efforts has been 
nil. The authorities of these institutions are most 
emphatic in their assertions that much has been 
done. Under certain rare and special conditions the 
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disease can sometimes even be arrested, though not 
so surely as to convince insurance companies. But 
no honest man who knows the facts can deny that, 
measured in terms of present knowledge and treat- 
ment of this disease itself, the results achieved are 
incommensurate, widely incommensurate, ridicu- 
lously incommensurate with the aggregate of effort 
expended. Just what it is that we do not know or 
ean not do, the lack of which sets at naught all our 
efforts to get at cancer, no one can state with any 
sort of definiteness—obviously. Consequently we 
are quite at a loss to know what to do. 

Our helplessness in such an event as this is most 
significant. Since we do not know what to do to cut 
this Gordian knot, clearly we can not tell who may 
or may not be doing it perhaps at this very moment. 
For all we know we are balking his progress by our 
very zeal. We pile up endowments for cancer re- 
search. We draw men off other things to that, and 
divert their equipment to our use. In this way, per- 
haps, we hinder and defer if we do not permanently 
prevent the very work without which all our to-do 
will be fruitless. 

Such is the situation in which we look to the lab- 
oratories from whence cometh our help. It is very 
doubtful if any major discovery of science was ever 
made as the result of a generally-expressed need for 
that discovery, or invention in answer to universal 
demand. Inventions come because they are possible, 
not because they are wanted, and scientific inven- 
tions come in precisely the same fashion; and in the 
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case of every invention its ulterior effects are what 
nobody has wanted and most people would acutely 
dread. Science as a whole will surely go on to the 
discovery of things we little dream of; and the 
effects of those discoveries will be such changes in 
human life and civilization as we can hardly tolerate 
to think about. To bring about one of these inven- 
tions in answer to our prayers is only just short of 
impossible. To check the general flood is equally 
impossible. In all the affairs of men, science in- 
cluded, the wind bloweth where it listeth. 
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A periop of enlightenment is always known not 
by its inward causes but by its outward product. 
When we think of the glory that was Greece, or 
more specifically Athens, we do not dwell upon the 
naval hegemony by which Athens profited so largely 
and from which it was able to divert the funds to 
build the Acropolis and to indulge in those theatri- 
eal performances which have been the admiration 
and despair of poets ever since; we turn instead 
directly to Scopas and Euripedes. These, we say, 
are the men who created all that glory. The 
Renaissance glows incandescent in our imaginations 
not by reason of trade routes, or the mercantile 
marine of the Italian cities, or the autocracy of the 
Holy Roman Church, but rather for the fine flower 
of its painters. Our own age is no exception to this 
rule. We have with us to-day machine technology 
and capitalist imperialism. But we are neither fully 
aware nor altogether proud of these expedients. 
What Ruskin and Morris so bitterly condemned as 
ugly, very few of us have had the courage to look 
squarely in the face. From the point of view of ecul- 
ture, machinery is still on the whole deplorable and 
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trade a necessary evil. The proudest possession of 
the twentieth century, our one superb and un- 
doubted cultural achievement, is modern science. 
As a mark of enlightenment, science runs true 
to form. Art, poetry and metaphysics are the 
marks of culture not only because they are the 
decorations and refinements of the higher life, but 
because as decorations they are capable of perfec- 
tion. Civilization as a whole, the common life of 
manufacture and make-shift, is too inchoate to be 
esthetically appreciated. What is perfection of 
form in the life of peoples? Our reply to this ques- 
tion is always an evasion. We can not applaud a 
people. Therefore we select whatever of theirs is 
most compact, most precise, most independent or 
detachable—their churches, their mural decorations, 
their poetry, philosophy, or learning. Our admira- 
tion of science may not seem to refer to its esthetic 
perfection of form. We may, of course, think of it 
in purely utilitarian terms, honoring it only as the 
designer of our machinery. But in that case, we 
are not making it the basis of our claim to live in 
an era of enlightenment. If such is our boast, if our 
feeling for science is more than utilitarian we will 
still be only slightly aware of the esthetic principles 
behind our blandishment. But that is also the case 
with all forms of art. Only eritics translate their 
esthetic emotions into the language of ‘‘significant 
form.’’ Others feel that what painting or poetry 
has revealed to them is the soul (or mind) of a 
people. What they have obtained from listening 
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to music or viewing architecture is a glimpse of 
higher truth. This is precisely what we feel in the 
case of science. When we are contemplating the 
non-Euclidean geometries, or the quantum theory, 
or bacteriophage, we receive the distinct impression 
that we are standing in the presence of deeper and 
broader truths than any people has ever before 
attained. 

If we fail to qualify—‘‘has ever before attained 
in just this manner’’—that too is natural. Hach 
people, in each enlightenment, feels that its manner 
is the only important one. The Pyramids pale 
before the Parthenon; the Parthenon crumbles to 
inanimate dust before La Gioconda; La Gioconda 
stands mute before the Dark Lady of the Sonnets— 
and so on. And as we survey the panorama of 
science, spread out between the spiral nebule mil- 
lions of light years distant, and the magnitude of 
the electron, we may be pardoned for the slackening 
of our enthusiasm for other forms of art, for our 
devotion to science as the profoundest revelation of 
the mind of man, and for our own as the century of 
greatest enlightenment to date. If the Renaissance 
was incandescent, the present is ultra-violet! Where 
is there any work of art more perfect in form than. 
Newton’s laws of motion—unless it be Hinstein’s 
theory of relativity? 

Consider the riches of our gallery. We are now 
aware, for example, that human destiny depends 
entirely upon various hereditary qualities, trans- 
mitted by parents to their offspring. Consequently, 
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we know that to improve human society we have 
only to control the conditions of mating by a pro- 
gram of eugenics. We are also aware that human 
character is shaped by climatic conditions, and that 
the hope of the future lies in the manifest destiny 
of the inhabitants of temperate zones, the mountain 
dwellers, the seaboard peoples, and those who are 
exposed to extremes of heat and cold. We know 
further that the regulating condition which governs 
human growth and development is diet; that size, 
stamina, intelligence, and the possession of special 
faculties result from the eating of iodides, which 
are accordingly the key to the millennium. More- 
over, we have become convinced that the secrets of 
human excellence are locked within the ductless 
glands, that failure and success are functions of 
hyperthyroidism, and hypopituitarism, and can be 
corrected and controlled by gland transplantation. 
In addition to all these things, we are indebted to 
the psychiatrists for the discovery that human 
destiny bears little or no relation to the physical 
organism but is a matter of behavior, especially of 
infantile sexual behavior, through which the ruling 
complexes are established; and that it can be con- 
trolled by psycho-analysis. We live ina period rich 
in information. 

In view of all this, it is not surprising that we 
feel the beating of the invisible wings of imminent 
perfection, and hasten to prepare ourselves for the 
translation. The multiplicity of prophets and 
straight and narrow paths does not dampen our 
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ardor; it actually heightens the intensity of our 
faith. What is most significant in the modern en- 
lightenment is the universality of the conviction of 
millennium. One man expects a Messiah in the 
likeness of Herbert Spencer, whose brow was so 
smooth because, as he said, he never was puzzled! 
Another watches and prays for the reincarnation of 
Binet, or Francis Galton. But they concur ab- 
solutely in their expectation of salvation, and in 
spite of all discrepancies in their philosophies— 
which may proceed in exactly opposite directions— 
they actually reinforce each other’s faith, each 
rejoicing in the ‘‘fine optimism’’ of the other just 
as Methodists rejoice in the discovery that Todas 
and Tlingits also worship the one true God. All 
things work together for good to them who love 
God, and all paths lead to perfection, however 
divergent they may appear to the eye of carping 
criticism! 

The sheer cumulative multiplicity of intellectual 
hypothesis which the scientific enlightenment has 
presented to this generation is responsible for a 
depth and breadth of optimism unexampled in past 
history. Every age has its optimism. Hence the 
biological law: hope springs eternal in the human 
breast. But apart from metabolic causes, optimism 
seems to be an accompaniment of intellectual effort. 
Every thought is something of a guess, and every 
guess is a hope and expectation of fulfillment. To 
make an invention without expecting it to work, or 
to record a discovery without assuming that it will 
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be verified, is humanly impossible; no one has ever 
been so detached except possibly the White Knight. 
And from the expectation of success, it is only a 
step to the belief that each new discovery is epochal. 
No doubt the first man to cultivate wild grass and 
the first man to chip flint both imagined that their 
innovations had solved all the fundamental prob- 
lems of mankind and that no serious difficulty ever 
need arise again to plague posterity—if only those 
achievements could be brought at once into general 
employment. 

Modern innovators have always thought so. The 
story of utopias is the story of imagination plus 
fatuity. Condillac’s theory of infinite perfectibility 
was the obvious and inevitable corollary of Vol- 
taire’s belief in reason, of Montesquieu’s belief in 
law, of Rousseau’s belief in democracy and educa- 
tion. Malthus played devil’s advocate to Condillae, 
writing his essay on the law of population to expose 
the futility of such aspirations. But he fell a victim 
to his own ingenuity, as even a devil’s advocate 
must do, and discovered a way out of the clutches 
of his iron law by the route of ‘‘intelligent volun- 
tary restraint’’ of reproduction—that is, by the 
immediate application of his epochal discovery. 
The application did not transpire; but a reader of 
the name of Darwin was able to show that even the 
iron law naturally selected those fittest to survive, 
to which Spencer immediately added the obvious 
inference that societies no less than individuals 
move steadily up the ascending scale from the 
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simple and debased to the complex and illustrious. 
Thus do we drive even war and pestilence in double 
harness toward the universal goal! | 

Indifference to history is the essence of 
optimism—particularly indifference to the history 
of optimism. It is impossible to study the history 
of a religion and retain an undiminished faith in 
the tenets of its creed. The same is true of the 
history of theory. Thus, for example, the faith of 
our enlightenment derives in large part from the 
discovery of ‘‘society.’’? Ostensibly the ‘‘science of 
society’’ is a compendium of social laws as sound 
and sure as those of physics, and is therefore in a 
position to control ‘‘social development’’ just as 
science (ostensibly) controls nature. Actually, 
every one knows that neither nature nor social de- 
velopment is under any sort of control at the present 
moment. Actually, our glad tidings are the expecta- 
tion of control in the future. We rejoice in the 
tidings just as people rejoice in being cured by 
faith of the ‘‘fear of’? cancer. The thing itself is 
present only in imagination; and imagination is fed 
not on evidence of accomplishment but on the 
assumption that such things must be. They must 
be because we see that they need to be. Science 
discovers nature, and straightway we see that 
nature sorely needs to be controlled. Social science 
discovers society, and we see that to control it is a 
deplorably obvious necessity. Thus the thought is 
father to the wish. 

A strict calculation of chances reveals, however, 
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that the discovery of a condition may‘ have the 
effect (1) of improving it, or (2) of aggravating it, 
or (3) of leaving it precisely where it was before. 
We assume that our present self-consciousness 
about the workings of society must certainly enable 
us to deal with those workings in short order. This 
is ‘‘telesis’? to use a word coined by the great 
American sociologist, Lester F. Ward, to fit this 
very case. Telesis is the conscious guidance of 
social development toward a previsioned end. Gene- 
sis is ‘‘mere growth.’? Human history is divided 
into two parts: one, from the beginning of time to 
the advent of sociology, the genetic part, wherein 
growth took place by natural process unintelli- 
gently; the second, beginning with Ward, or at least 
with Spencer, or at the earliest with Comte, is ‘‘to 
be’’ telic—intelligently directed to the end of ulti- 
mate perfection. We can surely preconceive this 
end. It is, merely, all that we now are not. Seeing 
that we now are the reverse of what we are not, it 
seems to many hopeful sociologists quite incredible 
that we should fail to take advantage of the oppor- 
tunity of becoming the reverse of what we are, much 
less that we might make a mess of trying. Yet if 
God intended the important things to be a secret 
from His human children, another Eden fiasco as 
a consequence of more ill-gotten information is a 
distinctly suggested possibility. | 
There is also the possibility that the discovery 
of society, the discovery of heredity, the discovery 
of climate, and topography, and glands, and com- 
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plexes, leaves these things very much where they 
were before. Is there any evidence to the contrary? 
Human history has been one long, uninterrupted 
series of problems and crises giving way to more 
problems and crises to be followed by further prob- © 
lems and crises. History is a continuous succession 
of solutions which did not solve and expedients 
which failed to expedite. Has this history shown 
any notable alteration since the death of Ward in 
1913? It would not seem so. Expectation of utopia 
is not founded upon history. 

But there is a way to explain all this. Genius, 
we say, is always in advance of its generation. Con- 
sider Plato. His Republic is surely one of the finest 
works of the human intellect. What future-piercing 
suggestions does it not contain for the orderly 
arrangement of the organs of society! Breeding by 
the physically fit! Government by the intellectually 
potent! Equality of the sexes! Education over a 
period of forty years for the performance of the 
highest services! Every one knows that none of 
Plato’s millennial suggestions has ever been put 
into force without crippling reservations; but no 
one has ever ventured to conclude that this means 
that the Republic might as well never have been 
written. On the contrary, its neglect is a convincing 
proof that the intellect is mighty and able to pre- 
vail: ever since Plato’s time we have possessed the 
means of founding the perfect state! No such state 
having been founded, our confidence in its possibil- 
ity remains unshaken. 

But the perfection of the Republic is the perfec- 

[272] 


eG ta ay BaD AA ER 


tion of artistic form. There is a saying current in 
the normal schools that if the pupil fails to learn, 
the teacher fails to teach. Why should this not be 
true of kings and legislatures, of electorates and 
cultures? No doubt it should. If a nation fails to 
act, a prophet fails to stir. Yet if he has stirred his 
hearers or his readers he may have done his part. 
He has created what is, in its perfection of form, the 
perfection of the Republic, and the Sistine Chapel, 
and the Periodic Table of the Elements (why should 
we not use capitals in chemistry?), a supremely 
stirring work of art. Civilization is what it is and 
art is what it is, and ne’er the twain shall meet. 
The body politic proceeds by expedients of its own, 
waxing great or little as the case may be. The 
master minds solve all the problems to the complete 
esthetic satisfaction of themselves and all their 
readers; and if they have to wait upon posterity for 
the adoption of their proposals, who shall say that 
they are not in advance of their generations, and 
farther in advance the longer they have had to 
wait—upon the shelf! The very thought casts 
aspersion upon Plato! It is enough for works of 
art that they achieve immortal distinction as works 
of art. Let the dead bury the dead and machines 
fabricate machines. Artists dream of mathematical 
perfection and social order. Golden dreams! The 
darlings of our national academies! But are we 
also to be improved by Napier’s Analogies? by the 
Mendelian Laws? by the Libido? Are we to be im- 
proved by the Ode to a Skylark? It is not neces- 
sary! 
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In tue Republic of Letters, no dogma is more 
precious than the inexhaustibility of knowledge. 
We would fain believe that all can know, all can see, 
all can appreciate. This notion—it is only a 
notion—is based not upon observation, but upon 
logic. As a matter of logic it does appear that a 
work of art is not diminished by admiration. Un- 
like riches, its bounty can be indefinitely shared. So 
also with knowledge: if my neighbor learns, that 
does not make me foolish. He does not learn at my 
expense, nor at the expense of any one. Whatever 
he is able to know is a clear addition to the total of 
learning in the world. As a matter of logic, there- 
fore, it seems reasonable to discuss the possibility 
of all the people in the world being able to appreci- 
ate Picasso and Stravinsky, to use the higher 
mathematics, and to regard all things in the light of 
science. 

Logic aside, however, there are great practical 
difficulties. To attain such altitudes of culture re- 
quires years of application to that end alone. This 
is why so very few achieve the highest summits and 
no one absolute cultural perfection. As an aspect of 
our culture, science is no exception to this rule. 
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Scientists frequently argue that apart from making 
science one’s profession, the chief advantage to be 
obtained from the study of science is the scientific 
mind: freedom from dogma, hospitality to un- 
expected truth, the experimental attitude. Perhaps 
this is true. Artists often say the same of art. If 
one is not to be a painter or even a critic, one may 
still gain something in fineness of perception, sensi- 
tiveness to form and color, awareness of the beau- 
tiful, by cultivating an acquaintance with good 
paintings. Theoretically, all may gain these in- 
sights. But actually, only a few of us have ever 
done so. Theoretically, we might become a scien- 
tific people; but we have not, and are not likely to, 
except in the sense in which we are now a Christian 
people. 

It is too bad that universities can not wax great 
in the same geometrical proportion by which they 
can increase. It is too bad that epochal discoveries 
turn out to be discoveries of problems and not of the 
means of solving them. In particular it is regret- 
table that the world at large never quite develops 
the critical mind, the experimental attitude. Buta 
disappointment so constant must have a natural 
cause. Intellectuals may take whatever comfort 
they can from the reflection that the persistent 
stupidity of their contemporaries is not due to 
any weakness of theirs but is the natural and prob- 
ably unchangeable condition of large masses of 
people. 

When civilization has been defined as an 
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accumulation of habits, the experimental attitude is 
automatically excluded. There has been some talk 
recently of the ‘‘habit of intelligence’’; but the 
phrase is an Irish bull. No doubt this makes it ex- 
citing. To plan a course of study that will train 
people to be experimental minded is an exhilarating 
adventure in pedagogies, just as squaring the circle 
use to be in mathematics. The circle and the square 
are the twin poles of geometry and ought to stand 
in some regular and even relation to each other; 
and no doubt they would if the universe had been 
constructed by a creator with a sense of harmony, or 
even of humor. But in fact that fascinating ratio is 
an unending decimal—3.14159 and so on—and in 
fact ‘‘the habit of not forming habits’’ is just so 
many words, interesting and piquant words, as Irish 
bulls so often are, but not on that account very help- 
ful for the education of the young or the inspiration 
of the old. 

Nevertheless, notwithstanding the paradox, the 
habit of intelligence is baited with possibility. Habits 
in the ordinary sense are not lke eating: within 
limits they can be dispensed with, if in no other 
way, at least by doing nothing. Of course, any one 
who carries his distaste for habits to that point will 
require to be fed and otherwise stabled like a help- 
less animal; and this means that such experiments 
can be indulged only occasionally and by individuals 
who are surrounded by a sufficiently compliant 
retinue of helpers. For the population at large self- 
help is always a necessity, disagreeable, perhaps, 
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but unavoidable. Furthermore, human kind being 
unable to subsist by instinct and in isolation, self- 
help requires the unwitting co-operation of a com- 
munity—in short, organization. This organization 
imposes habits on the individual and institutions on 
the community ; otherwise the crowd is not an effec- 
tive community at all. Thus it appears that while a 
human organism may exist, experimentally, without 
extensive habits, or any sustained activity, human 
beings can provide themselves with the means of 
subsistence on no other basis except habit. Cer- 
tainly they have never done so, nor do the modern 
intellectuals intend that the practise shall be started 
now. On the contrary they dote on sociality! 

Here is the seat of the paradox. The basis of 
sociality is institutions, and the basis of institutions 
is habits; and habits, formulas, dogmas, and insti- 
tutional rigidities variously are the antithesis of 
intelligence and the nemesis of the experimental 
attitude. That is why education runs perpetually 
from one dogma to another, making a formula of 
every inspiration—even that of the habit of intelli- 
gence!—and producing a thick growth of academic 
weeds out of the fertile soil of original ideas. The 
essence of education is tradition because education 
is a joint enterprise and tradition is the essence of 
all joint enterprises. From this inexorable logic 
there 1s no escape. 

Except for individuals! Thinking is an indi- 
dividual enterprise. One can indulge it even in bed, 
as G. K. Chesterton once remarked, Consequently 
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one can do it without working, and in a hermitage. 
No doubt even this is a ticket-of-leave freedom. 
People who have grown up in domestication are not 
eoing to shake off all the ‘‘shackles of civilization.’’ 
For all his splendid isolation your hermit shows 
most of the marks of caste, and is a good Bible- 
reading, Gregorian calendar-keeping Crusoe, tread- 
ing the paths of a middle-class Englishman through 
the tropical jungles of his south sea isle. Never- 
theless he can be a maverick in many ways. Rob- 
inson Crusoe might have taken many more liberties 
than he actually did if he had not held constantly 
before him the ideal so to live that he might become 
suitable reading matter for the tenderest children 
and a twin figure upon the shelves of Sunday School 
libraries of the pious Swiss Family Robinson. From 
his sinecure he might have flouted Parliament with 
impunity. It would have been possible for him to 
hold opinions disapproving of the recent war. He 
might have applauded the acts of Lenin. He might 
even have read the works of Sherwood Anderson 
(taboo in France) and of James Joyce (taboo in 
America). He could have discussed birth control 
with his parrot, and written letters to Man Friday 
attacking the monogamous family system. He 
could have spent his Sundays chanting the Devil’s 
Mass and his Mondays scrubbing his cavern floor 
with the Union Jack. He might even have come to 
lunch without a collar and put his elbows on the 
table or committed the unforgivable sin in the mat- 
ter of chicken salad. In short, he had a great deal 
of leeway which he failed to use. 
[278] 


THE SCIENTIFIC MIND 


Every one who cares to endure isolation from his 
fellow men can do all these things and much 
naughtier ones if he can think of any. Indeed, indi- 
vidual genius is precisely the capacity for doing so— 
not of course for performing the absurdities 
catalogued above, but for walking in untrodden 
fields. When intellectuals talk to us about freeing 
our minds of the idols of the theater and market- 
place, they mean that we are to look upon the re- 
ligion of our fathers and the patriotism of our 
friends with a cold inquiring eye; to try all things 
and hold fast only that which is good. They have 
done this, in various degrees, and have found the 
result excellent—for their minds. It has improved 
the clarity of their observation and the precision of 
their thinking. All of which is an unqualified ad- 
vantage—from the point of view of the intellectual 
life. 

But life is not all intellectual life. On the con- 
trary, most of it is extremely practical and common 
drudgery; and from this point of view the intellec- 
tuals, fine flowers though they be, are parasites 
clinging to the bark of civilization. Thus while the 
critical mind flourishes upon the rare essence of 
individualism, the drudging mind sends down roots 
into the coarse and fetid soil of common tradition, 
standardized, institutionalized, accumulated from 
the droppings of countless generations of similarly 
stupid, obvious, and standardized Children of the 
Lord. From these mews opium offers a temporary 
and intelligence a permanent escape. That, as all 
philosophers have said, is its power and its charm. 
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The mind thrives upon negatives. Critical and 
tentative, it frees itself from prevailing obsessions. 
Turning the inner eye from immediate and neces- 
sary things, it contemplates perfection and infinity. 
It sits by the side of the road and lets the world pass 
by. With persistent curiosity it observes the spec- 
tacle of men and nations and makes amused and 
caustic comments. From the point of view of phi- 
losophical detachment, nearly everything in the 
world is done wrong. ‘To limpid intelligence the 
world is a mud-bank of deceit on which crawls the 
human race gorging itself on self-deceit. 

This point of view is not manly; it is presump- 
tuous. To err is human, we are told; to review, 
divine. In his famous essay on Utilitarianism, John 
Stuart Mill laid down the principle that no man who 
has ever experienced both lower and higher pleas- 
ures has preferred the lower. What ‘‘lower’’ and 
‘‘higher’’?’ mean in this discourse has been much 
debated and can never be settled now except by 
saying that Mill thought it right to call experiences 
men will not give up the ‘‘higher’’ ones. Farther 
than this we can not go. But this is a very great 
way indeed. The tenacity with which men who have 
gained intellectual insight hold on to it, sacrificing 
if need be all the other goods of life in order to 
retain this one (as they think) supreme endowment 
of seeing life steadily and seeing as much of it as the 
eye can reach, this is an inspiring and moving thing 
before which even the commonest of men will pause 
with awe and something akin to reverence, Man is 
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most god-like in his mind—at least in this sense, that 
the highest god has always been conceived in the 
image not of the banker, the athlete, or the poli- 
tician, but of the sage. Man climbs farthest above 
himself in the intellectual life; and science no less 
than music, painting, or philosophy, is a ladder 
upon which he climbs. Whether or no such heights 
are vertiginous is another question. Perhaps they 
are. Professor Warner Fite, a philosopher, has 
warned us that ‘‘men who make sophistication their 
profession must not expect repose.’’ Perhaps this, 
too, is another cause of the unfitness of the intellec- 
tually superior. 

In the intellectual life—in science as well as in 
philosophy—man does climb above himself. These 
awe-inspiring heights are not the appointed habitat 
of what is always and forever an animal species. 
Not only human nature—all nature lives on another 
level upon which the race of men, including intellec- 
tuals, is physically nurtured. This is the level upon 
which civilization sprawls and spawns, a lowly thing 
made of the dust of centuries. Yet for all this, 
civilization also is like Jehovah: it is that it is. 
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Accorpine to the great author of Folkways, 
those social customs, upon which alone civilization 
rests, survive and are passed on only because they 
have proved their usefulness. What Sumner meant 
by this is doubtful. If he meant that all things work 
together for good, we are obliged to shrug our 
shoulders at finding such an unscientific idea in 
such an earnestly objective book and to explain it 
as a relic surviving in Sumner’s own little universe 
of folkways from his days of preacherdom. But 
usefulness may mean many things. From the point 
of view of chemical analysis, the miracle of tran- 
substantiation is not particularly useful. Yet that 
sacrament, together with others, unscientific though 
they may have been, may nevertheless have served 
the purpose of holding the European peoples to- 
gvether under a single roof of folk-lore; and from 
the point of view of their descendants that seems a 
very useful thing indeed. 

From this point of view, Sumner’s dogma ap- 
pears to be a truism and therefore most scientific. It 
proclaims that no folkway can survive except by 
performing some function which leads to its sur- 
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vival; and this function must be called useful not 
according to modern standards but according to the 
actual situation in which the folkway exercised its 
sway. Freethinkers like Thomas Paine never en- 
counter the slightest difficulty to proving that the 
religious beliefs and ceremonies of all the peoples 
of earth are a mere encumbrance of good fertile 
soil—as regarded in the light of reason and from 
the security of the eighteenth century or any other 
age of teeming reasons. But could those half- 
starved barbarians who slaughtered their neighbors 
and even each other so outrageously under the com- 
mand of Moses and Joshua ever have reached their 
promised land and handed their preposterous super- 
stitions on to be a pillar of light to the Noble Nordie, 
had they applied the tests of Paine to their much- 
advertised stone tablets? The usefulness of those 
tables was, as we say, sacerdotal; but who will say 
that such things are of no account? 

The folk-lore which has sprung up about us in 
such luxuriant profusion during these recent years 
can also be subjected to the tests of Paine. When 
those tests are made, their results indicate very 
strongly that science is not ‘‘scientifically’’ quali- 
fied to be a guide to our civilization or any other. 
To be sure, it has made pretensions. But so does 
every folk-lore. The fact of pretensions is no evi- 
dence of qualification for anything but the 
sacerdotal function of making pretensions and get- 
ting them believed. Moreover, the pretensions of 
science arose not from any discoveries within the 
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field of science but from the embarrassing position 
in which the men of science have been placed. They 
have been charged with weakening, even perhaps 
demolishing, our pre-scientific, Christian folk-lore. 
As none knows better than they, such was not their 
original program. Originally they had no program. 
Originally they were only a parcel of curious and 
inventive people who were interested in scheming 
out a set of theories to accompany the mechanical 
inventions of their day. That mechanical invention 
flourished mightily was not due to their eloquent 
persuasion but rather to a peculiarity of mechanical 
invention itself. People think devices harmless. 
They employ them. They encourage the contrivance 
of more of the same. Thus they water the soil from 
which science springs. The soil was watered so 
much more effectively than any one expected that 
scientists soon began to be embarrassed at the ex- 
tensiveness of their own theories. They devoted 
almost incredible ingenuity to disavowing evil in- 
tentions toward the older folk-lore, to bringing the 
assistance of scientific proofs to bolster the older 
folk-lore up, to denying even the possibility of a 
conflict between science and religion, meaning other 
religion. But the tide was set against them. This 
age was fated to become mechanical, and science 
- was fated to ascend the throne of highest possible 
prestige. It is to science that we now look for social 
guidance and for spiritual consolation—not because 
it is reasonable to expect those blessings from the 
law of gravitation any more than from the stone 
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tablets of Sinai, but because our eyes are blinded by 
the glory thereof. 

Unless all signs fail, scientists—or persons who 
will be called scientists—are to be the rulers of our 
future. How this is to come about remains to be 
seen and will anyhow be described in differing terms 
by different writers even after it has occurred. One 
obvious way to put it is that scientists will gradually 
supplant our present rulers in commerce and indus- 
try and the lesser affairs of political government. 
To depict this scene we have only to unfold the 
panorama of modern life. Wherever we look, our 
affairs are becoming not only more complex and 
involved than ever heretofore, but especially more 
mechanical. The machinery by which life is con- 
ducted more and more staggers the imagination of 
all of us who are not ‘‘experts.’’ In this situation 
the employment of experts is more and more an 
urgent necessity, and dependence on the experts 
constantly increases. The end of this process is 
clearly the final dominance of all our affairs by men 
of scientific training. 

The same transition can of course be depicted in 
more dramatic colors. We are in for revolution. 
It might seem, perhaps, that a Christianity which 
has proved flexible enough to adapt itself to the 
mammonry of modern capitalism would have little 
further trouble with a mere intellectual detail of 
capitalist civilization such as machinery—or 
science. But against this complacency, shrewd 
revolutionists will argue that the fundamental fact 
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is that science and invention are not a detail of the 
prevailing mammonry. On the contrary, the real 
break occurs just at this point. It was much less 
of an adaptation than we supposed for Christianity 
to embrace capitalism—and that just because 
capitalism is much more closely related to the feudal- 
ism of the past than to the ‘‘industrial civilization’’ 
of the future. Capitalism is the last expiring trans- 
formation of feudalism, just as modernism is the 
last expiring form of Christianity. The relation 
between the two is close and necessary. The very 
anxiety of the pillars of contemporary mammonry 
to maintain our ancient Christian piety shows the 
atavistic character of capitalism itself. We have 
here two aspects of the same folk-lore: one de- 
scending by ‘‘reformations’’ from the medieval 
church, the other developing by legal fictions and 
interpretation from the feudal rights of a social 
hierarchy based on the ownership of property. In 
contrast to these, industrial society will be organ- 
ized not about ownership but about expert direction; 
and just as historic Christianity served to sanctify 
the feudal order (although such was not the urge 
that gave it birth) so the folk-lore of the future will 
be a scheme of ceremonies and suppositions favor- 
able to the exalted position of the experts. 

Not that revolution is brought about merely by 
literary contrast: upheavals follow social pressure, 
and social pressure is raised only by the fires of 
revolt against oppression. But oppression we have 
always with us. In each civilization it takes its ap- 
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propriate form, being known among us as the 
condition of the industrial proletariat. When and 
where and specifically why outbursts occur, only the 
most doctrinaire of revolutionists pretend to know. 
In any case such details are incidental if not 
accidental. In periods of expansion, mammonry 
becomes arrogant, and after that—the deluge. Mr. 
Brooks Adams ventured to make a scientific law 
of his Theory of Social Revolutions. The more 
obsolescent a social order becomes, so he said, the 
more rigid it is. The more rigid it is, the less it is 
able to give way to the pressure of social necessity 
and the demands of the times. The less it can con- 
cede to the demands of the increasingly disgruntled 
classes, the more violent the ensuing explosion is 
bound to be. In our own ease, it is well known that 
the industrial population is being fed on a gospel 
of scientific rationalism, mechanical causation, 
technical efficiency, and the rule of the expert—of 
course ‘‘in the interest of society.’’ Pentecostal 
expectations and humanitarian zeal are the constant 
features of these revolutionary gospels. What is 
noteworthy in the evangelism of the modern 
proletariat is the unmistakable drift away from 
Christianity as tainted through and through with 
mammonry and toward science as the means of 
realizing the revolutionary dream. 

Even here we must guard against the shallow 
intellectual theory of revolution as a product of 
‘‘narlor Bolshevism.’’ The upheaval is never in 
any social crisis brought on by the theories which 
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decorate it. On the contrary, the theories are 
brought out by the events. Mr. Veblen has pointed 
out in various books that the obsession of revolu- 
tionary theorists with mechanics is induced by the 
habituation of the industrial under-dog to ma- 
chinery. The proletariat is an industrial proletariat, 
a factory proletariat, accustomed above all things to 
mechanical technology. Inevitably, therefore, 
technology supplies the pigment with which the 
revolutionary dream is colored. 

This does not mean that the proletarian dream 
or the revolutionary theories will be realized. Such 
dreams never are. It is an axiom of revolution that, 
so far as social stratification and perhaps social in- 
justice go, violent upheavals invariably leave us 
very much where we were before. One set of rulers 
is unseated and another promptly takes their place. 
Whether this fact too can be stated as a scientific 
law is not quite clear. A perusal of the history of 
these affairs suggests that the clearing of the dust 
of turmoil usually reveals that class which was 
formerly just below the former ruling class now 
blandly occupying the seats of the mighty. If this 
is true, it is something of a paradox. Any class of 
men who are so near to power as such rulers-elect 
must be loyal supporters of the old régime. They 
must feel, throughout the events leading to explo- 
sion, that their interests are upon the whole with 
the established order. This, for example, appears 
to have been the attitude of the substantial citizens 
who formed a majority of the Long Parliament. 

[288] 


THE RULE OF PSEUDO-SCIENCE 


Though far from being Royalists, this group—the 
nucleus of the upper middle class—were neverthe- 
less Loyalists, and had to be prorogued by Cromwell 
before revolution could be consummated. But after 
the throes of revolution had passed, there seemed 
to be nothing to do but recall the substantial citizens 
of the Long Parliament, who proceeded to rule as 
by established right, wiping out the work of inter- 
vening men, and restoring as nearly as possible a 
status quo ante, purged only of Stuart royalist pre- 
tension. | 

The necessity for such a restoration seems to be 
that, after all, only the substantial citizens are capa- 
ble of ruling. And as the ‘‘substantial citizen’’ is 
defined by the situation in which he appears, the 
meaning of the social law seems to be this: that the 
transfer of authority is determined not by the vio- 
lence of the classes which upheave but by the nature 
of the problem civilization has been all the while 
presenting. The problem being in the main indus- 
trial, it follows by social necessity that the real 
power must pass to that class of men best qualified 
to grasp and hold it in industrial society. This 
means experts. Feelings and attitudes toward the 
old régime, or toward revolutionary violence, have 
little or nothing to do with this logic. The ascend- 
ency of technical experts under the established 
capitalist system is due to the demand of that sys- 
tem for technical control. The same fact naturally 
brings the expert and technician into close associa- 
tion and sympathy, or at least a sense of community 
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of interest, with the powers that be. As any one 
can see, few indeed are the experts who venture 
now the slightest word of criticism of the prevailing 
mammonry, or who seem to wish to do so. Never- 
theless, by the irony of fate or social law, this is the 
very class which is almost certain to profit most by 
social revolution. The reluctant recall by the 
Russian Bolsheviki of the ‘‘bourgeois’’ technical 
experts is a most significant phenomenon. 

But another and more important irony of revolu- 
tion is the effect of power upon a newly established 
ruling class. Whatever the manner in which the 
conquest of civilization by science takes place, we 
hope and pray at least for a golden age of science. 
Under the rule of scientific specialists, science and 
invention should have the freedom of the land. But 
this may or may not be the case. Under the rule of 
capitalists, business should be quite free and encour- 
aged on all sides. Nevertheless, some enterprisers 
have a way of usurping disproportionate encour- 
agement while others struggle against all sorts of 
subtle obstacles. The reason for this partiality is 
that whatever men are in positions of authority are 
not only members of a class with the feeling of a 
class but individual members of that class. As in- 
dividuals they have much more specific interests at 
stake than the vague requirements of class loyalty. 
As every one knows who has had any experience of 
universities or research foundations, the same is 
true of scientists. While no scientist is insensitive 
to the case of science as a whole, individual scien- 
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tists are frequently—perhaps usually—more taken 
up with one research than with another; and often 
this partiality goes as far as favoring one branch at 
the expense, even at the total expense, of another. 
It would be pleasant if we could affirm that men put 
such petty personal concerns behind them when they 
assume the responsibilities of power; but we can not. 
Alas, it is not true! 

Add to this the fact that whenever power is in 
the offing it is the men of administrative bent who 
lay it by the heel. Not even revolution is likely to 
alter this universal social law! Under the dispensa- 
tion of industrial society we may expect the ruling 
class to be not owners but experts, technicians, en- 
gineers. Still, administration will continue to be 
administration. Responsibility will seek out not the 
brilliantly original, not the gentle dreamers nor the 
wildly imaginative schemers, but the solid, respect- 
able, thoroughly well-versed master mechanics of 
the prevailing order of technology, the men who 
understand how things are now conducted and are 
able to inspire confidence in their ability to conduct 
them well along established lines. They are the 
men—vary the setting as you will—who conduct 
every civilization. Such men are notoriously in- 
hospitable to innovation. They are sober men, pious 
men, science-fearing men, who mean to stand by the 
sacred traditions of their creed. Many critics have 
pointed out what happened to Christianity in the 
early centuries of this era when it ceased to be a 
religion of revolt and social protest and became a 
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religion of empire and conquest, of popes and 
bishops and a universal church. We have no reason 
to expect otherwise of science. When the pillars of 
society are the priests of science, will freedom of 
thought in science be cheaper or dearer than it is at 
present? 

In this age of enlightenment we are very proud 
of the tolerance we show religious sceptics—that is, 
persons who doubt the Christian dogmas. Does this 
mean that tolerance has increased in all men’s 
hearts or does it mean that Christianity is no longer 
the center of our jealous interest? Before answer- 
ing this question we must note that we do distinguish 
between dogma and the truly religious spirit. At 
this moment of transition we still are able to dis- 
tinguish between the truly scientific spirit and the 
arrogant pronouncements of the self-appointed 
priests of science. But shall we always be able to 
do so? Shall we be able to do so when these pundits 
are the accepted rulers of society? It would be 
strange indeed if the final proclamation of science 
as the guide and protector of mankind should ring 
in as well a day of scientific inquisition—a day 
when to doubt the word of Newton would cause any 
rashly heretical Einstein his excommunication from 
the universal church. If such should prove to be 
the case, the philosophers of that distant age would 
look back upon the present era of scientific enlight- 
enment with a smile. They would see us feeding our 
imaginations upon a wraith of hope—as peoples 
wandering in the wilderness of transition have 
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always done—that the coming of machinery might 
mean the translation of mankind. They would see 
that machines had come indeed with force enough 
to disestablish the most ancient and rigid dogmas. 
They would see the Pentecost of science, and the 
charging of the disciples of the new evangelism: go 
ye unto all the world. But after this they would see 
the gradual emergence of the dogmas of the new 
tradition—the popery of pseudo-science. 
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THESES TO BE NAILED TO THE Laporatory Door: 


1. That the truth of science is established only 
by belief, after the manner of all folk-lores. 

2. That scientific formulas, however charmingly 
mysterious they may be, do not touch the central 
problems of living. 

3. That the credit of science rests wholly upon 
its connection with machine technology, of which it 
is a part. 

4, That machine technology was not derived 
from science, but crept upon us after a fashion of 
its own. 

5. That there can be such a thing as too much 
machinery. 

6. That our industrial revolution is located not 
in the past but mostly in the future. 

7. That the vaunted freedom of modern eciviliza- 
tion is in fact the loosening of the bonds of order 
and belief by industrial revolution. 

8. That the dissolution of our institutions has 
gone farther than most of us suspect. 

9. That the wane of our ancient culture is due 
not to the influence of scientific ideas upon our minds 
but to the effect of machinery upon our lives. 

| [294] 


IN CONCLUSION 


10. That scientists have always deprecated the 
supposed effects of their discoveries—fruitlessly, 
since other and still more disturbing discoveries 
have always followed. 

11. That by trying to make our beliefs scientific 
we have succeeded only in making them absurd. 

12. That we can keep science and belief sep- 
arate by relegating our religion to the Sabbath Day. 

13. That although the highest truths of 
religion can be proved, they lose in the process all 
meaning and value to humanity. 

14. That creeds and churches are reformed only 
at the expense of losing all their power. 

15. That the scientists who proclaim that 
science bolsters up religion are deceiving us and 
possibly themselves. 

16. That the laws of science are not statutes; 
they are definitions. 

17. That the divine order, which we must ‘‘let 
alone,’’ was discovered not only by science but by 
special interest. 

18. That if we examine our lives and our civili- 
zation in the light of science, we see only that they 
are a natural growth. 

19. That the facts of science can be translated 
into the guidance of human destiny only by astrolo- 
gers. 

20. That inventions are provided not to suit the 
needs of civilization but according to the develop- 
ment of science and invention. 
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21. That the perfection of science is a perfec- 
tion of form, and our glory in it the pride all peoples 
feel in their great art works. 

22. That the minds of a few men can be sub- 
limely elevated by the study of science only if the 
minds of most men are regulated by tradition to 
humbler but more necessary ends. 

23. That when science has become supreme any 
attempt to rectify its formulas will be persecuted as 
heresy. 

THE END 
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